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Research evidence accumulated in the United States indicates 
that many prospective elementary teachers have neither facility in 
the computational processes which they are expected to teach nor 
a firm grasp of the mathematical concepts which underlie these 
processes (3, 4, 10, 11, 12, 16). There is also some evidence of a 
similar lack among experienced elementary teachers (1, 4, 16). 
These findings, when coupled with the view expressed by the 
Commission on Post-War Plans of the National Council of Teachers 
of Mathematics that “you cannot teach what you do not know,” 
(6, p. 324), have given rise to a number of proposals for modifying 
the mathematics preparation being provided for prospective element- 
ary teachers (2, 5, 8, 9, 13, 14, 15). 


Do prospective elementary teachers in Alberta exhibit a similar 
lack of facility and understanding in the field of mathematics? The 
present study seeks a partial answer to this question. The findings 
may prove helpful in appraising proposals for the improvement of 
the mathematics preparation of prospective elementary teachers in 
this Province. 


Purpose Of The Study 


1. To determine the achievement level of prospective elementary 
teachers in the mathematical processes commonly taught in Grades 
Iitouv i: 

2. To ascertain the degree to which prospective elementary 
teachers understand the mathematical concepts underlying these 
processes. 


3. To compare the mathematical facility and understanding of 
selected groups of prospective elementary teachers in Alberta and 
the United States. 


Method 
Subjects 
The subjects of this investigation were 468 prospective element- 
ary teachers enrolled in the Faculty of Education at the University 
of Alberta in September, 1959. Included were 311 one-year Junior 
Elementary students; and 64 first-year, 66 second-year, 21 third- 
year, and 6 fourth-year Bachelor of Education degree students. 
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The mathematics preparation and teaching experience of these 
students is indicated in Table I. 


TABLE I 


COMPARISON OF STUDENTS ENROLLED IN ELEMENTARY 
EDUCATION IN SEPTEMBER, 1959, WITH REGARD TO 
MATHEMATICS PREPARATION AND TEACHING 
EXPERIENCE EXPRESSED IN PER CENT 


| Jr.E. BEd1 | BEd.2 | BEd.3 | B.Ed. 4 


Yes No | Yes No | Yes No | Yes No | Yes No 


| 
| 
| 


Grade XII Mathematics 
(“B” or higher standing)| 60 40 94 6 See ke 38 62 50 50 
University Mathematics 


(Content) 232.51 et 0 100 0 100 0 100 14 86 17 83 
Method of Teaching 

Mathematics ooneccccccccs 0 100 | 0 100 41 59 95 De LAO 
Teaching Experience ......... 0 100 | 0 100 20 80 (6 er!) 33 67 


The comparative subjects were 52 seniors in elementary educa- 
tion observed by Phillips (12) at the University of Illinois, and 348 
sophomores, juniors, and seniors in the elementary teacher-education 
program at Boston University examined by Weaver (16). 


Instruments 


The Phillips Achievement Test in Elementary Arithmetic (12) 
was used to measure facility in mathematical processes. The Phillips 
Test consists of 40 items designed to assess operational skills in 
performing the conventional operations in whole numbers, common 
fractions, decimal fractions, per cents, and verbal problems which 
are commonly taught in the elementary school. Understanding of 
the mathematical concepts underlying these processes was measured 
by Glennon’s Test of Basic Mathematical Understanding (4). 
Glennon’s test is made up of 80 items coverning five areas of basic 
mathematical understanding: the decimal system of notation, 
integers and processes, fractions and processes, decimals and pro- 
cesses, and rationale of computation. 


Data Collection 

The tests were administered at the time of registration in 
September, 1959. No time limits were applied to the administration 
of either test. The students were permitted to work at their own 
rate and take as long as they wished to complete the tests. All 
students took the Phillips Test and then the Glennon Test. The 
scoring was done according to a key by a trained marker. Weaver 
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(16) reports following a similar procedure in giving the Glennon 
Test to the Boston students during the period from 1953 to 1955. 
Phillips (12) administered his test to the Illinois group in 1959 in 
much the same fashion. 

Data concerning the students’ backgrounds were secured by 
means of a simple questionnaire completed by the students at the 
outset of the testing period, and from official university records. 


Statistical Treatment 


Means and standard deviations were calculated for each of the 
Alberta groups on the Phillips and Glennon Tests. Comparisons 
were then made between the mean scores of the Alberta groups, 
and those reported for similar groups in the United States on the 
same tests. Weighted t values were obtained by the Cochrane-Cox 
method (7) to test the significance of differences between means. 
No assumptions were made about the population variance. Critical 
values for t were set at the .05 level. 


Findings 
Mathematical Processes 
The scores made by each of the Alberta groups on the Phillips 
Achievement Test in Elementary Arithmetic are indicated in Table 
II. Also shown in Table Ii are the scores of prospective elementary 
teachers at the University of Illinois. 


TABLE II 


SCORES OF PROSPECTIVE ELEMENTARY TEACHERS ON 
THE PHILLIPS ACHIEVEMENT TEST IN 
ELEMENTARY ARITHMETIC 


Alberta Illinois 
Aba On | B.Ed. 1 B.Ed. 2 B.Ed. 3 & 4 Seniors 
Newer. 311 64 66 27 ee 
Ni cariaemoded 30.84 30.78 31.56 32.46 27.52 


NB he Beer ae 6.51 6.47 5.72 7.25 8.31 


As Table III shows, the mean scores of each of the Alberta groups 
were significantly higher than that of the Illinois group. No 
significant differences were observed, however, among any of the 
Alberta groups. 


Mathematical Concepts 
The scores made by each of the Alberta groups on the Glennon 
Test of Basic Mathematical Understanding are indicated in Table 
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IV. The scores of the elementary education students at Boston 
University are also shown in Table IV. Use of a composite score 
for this latter group was supported by Weaver’s (16) report that 
the means of the freshman, sophomore, and senior groups did not 
differ significantly among themselves. 


TABLE III 


SIGNIFICANCE OF DIFFERENCE BETWEEN MEANS ON THE 
PHILLIPS ACHIEVEMENT TEST IN ELEMENTARY 


ARITHMETIC 
B.Ed. 1 B.Ed. 2 B.E.d. 3 & 4 Illinois Seniors 
terit. tobs. terit. tobs. | tcrit. tobs. terit. tobs. 
Apa FE" Weeeee et as 1.99 0.07 1.99 0.91 2.05 1.13 2.01 2.74* 
Bikids lace. 2.00 0.73 2.04 1.04 2.01 2.31* 
Biden eae 2.04 0.58 2.01 2.41* 
Bitidas ec 4n. ; 2.04 2eiae 


*Significant beyond the .05 level. 


TABLE IV 


SCORES OF PROSPECTIVE ELEMENTARY TEACHERS ON 
THE GLENNON TEST OF BASIC MATHEMATICAL 


UNDERSTANDING 
Alberta Boston 
Composite 
Jr.E. | B.Ed. 1 | B.Ed. 2 | B.Ed. 3 & 4 Guar 
Noe See 302 63 66 27 348 
Meéan eben 56.17 57.24 60.41 62.11 44.60 
SD seca 9.27 9.34 7.91 7.79 11.87 


As is shown in Table V, the mean scores of each of the Alberta 
groups were significantly higher than that of the Boston group. 
The mean score of the B.Ed. 2 group was significantly higher than 
that of either the B.Ed. 1 or Jr. E. group. Similarly, the mean 
score of the B.Ed. 3 and B.Ed. 4 group was significantly higher than 
that of either the B.Ed. 1 group or the Jr. E. group. 
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TABLE V 


SIGNIFICANCE OF DIFFERENCE BETWEEN MEANS OF THE 
GLENNON TEST OF BASIC MATHEMATICAL 


UNDERSTANDING 

B.Ed. 1 B.Ed. 2 B.Ed. 3 & 4 Boston Group 

terit. | tobs. | terit. | tobs. terit. | tobs. | terit. tobs. 

Or. ee eee 1.99 0.82 1.99 3.69* 2.00 314° 1.96 14.23* 
BEd sete 2.00 2.07* 2.03 Zoe 1.99 9.50* 
Bd cae 2.04 0.95 1.99 i 7D 
B.Ed. 3 & 4...... 2.04 | 10.81* 

*Significant beyond the .05 level. 
Discussion 


From these data it might be inferred that in a comparative sense 
the mathematical competence of prospective elementary teachers in 
Alberta is, on the average, relatively high. Additional support for 
this point-of-view may be found in the fact that experienced 
teachers on the Atlantic seaboard (4), and in the State of Utah (1), 
are reported to have obtained mean scores on the Glennon Test of 
only 43.82 and 52.46 respectively. 


It cannot be inferred from the data of this exploratory study, 
however, that prospective elementary teachers in Alberta have 
necessarily achieved a desirable or undesirable level of competence 
in the field of mathematics. For even if it is assumed that the 
Phillips and Glennon Tests are valid and reliable measures of the 
mathematical competence required for effective teaching in the 
elementary school, there is likely little agreement concerning what 
constitutes a desirable level of achievement by prospective element- 
ary teachers on these or similar tests. Should prospective element- 
ary teachers know more mathematics than they will be expected to 
teach, and thus be expected to secure almost perfect scores on tests 
of the processes and concepts which underly the mathematics pro- 
gram which they will be certified to teach? Or are almost perfect 
scores unrealistic in view of the possible influence of such factors 
as disuse, retroactive inhibition, intelligence, and attitude toward 
mathematics on test performance? And further, should the ex- 
pectancies with regard to the mathematical competence of prospec- 
tive elementary teachers reflect what is needed to perpetuate the 
status quo, or what is thought to be needed to improve instruction in 
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mathematics? The findings of this study contribute little to the 
answering of these kinds of questions. 


Nonetheless, the findings of this study do not appear to be entirely 
void of implications for teacher-education at the elementary level. 
For it was observed that, in general, those groups of students with 
the most experience in mathematics, in the form of course(s) in 
mathematics methods or content, and/or teaching experience in 
elementary mathematics, evidenced a higher level of performance 
on the Phillips and Glennon Tests. This fact, when coupled with 
the tendency toward greater variability in test performance among 
those groups with the least experience in mathematics, seems to 
suggest what may be the obvious—that competence in mathematics 
varies directly with the amount of experience in mathematics. 


But the obvious is sometimes overlooked. At the present time 
students in the degree program in elementary education offered at 
the University of Alberta devote less time to the study of mathema- 
tics than any other subject commonly taught in the elementary 
school. In fact, there is no required study of the basic content of 
mathematics as there is in science, social studies, English, and the 
fine arts. The only mathematics requirement is a half-year course 
in methods of teaching elementary mathematics. It is apparently 
assumed that students preparing to be elementary teachers enter the 
program with sufficient knowledge of mathematics to become effec- 
tive teachers. No such assumption is made with respect to the stu- 
dents’ basic preparation to teach any other elementary school subject, 
however. If the quality of mathematics instruction depends, at 
least in part, upon the mathematical competence of the teacher, 
then some reappraisal of the mathematics aspects of the elementary 
teacher-education program would appear to be in order. 
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TEACHER LEADER BEHAVIOR AND TEACHING 
EFFECTIVENESS 


A. G. McBEatH anp J. H. M. AnprREws 
Faculty of Education 


The Problem 


How may teacher effectiveness in the classroom be assessed or 
measured? Innumerable devices have been employed, ranging 
from tests of pupil progress to teacher personality rating scales. The 
thesis to be tested in this investigation is that teacher effectiveness 
in the classroom is related to leadership qualities, and that a measure 
of the latter is also a measure of the former. 


Two instruments were used: first, a Teacher Leader Behavior 
Description Questionnaire (TLBDQ), an adaptation of the Ohio 
Leader Behavior Description Questionnaire (2), which has proven 
useful in commercial and the armed services fields; and second, a 
global rating scale, to measure teacher SHEGIMENESS ibe means of an 
over-all or global impression. 


Further to the TLBDQ, in 1956 A. W. Halpin (1, p. 175) found 
that the two dimensions of leadership assessed by the questionnaire 
were, in his terminology, Initiating Structure (getting things done) 
and Consideration (human relations). His definitions follow: 


Initiating Structure-in-Interaction refers to the leader’s behavior in 
delineating the relationship between himself and the members of his group, 
and in endeavouring to establish well-defined patterns of organization. 
channels of communication, and ways of getting a job done. The leader 
establishes “Structure” in the way the group members interact with him 
and with each other so that whenever the group is confronted with a novel 
problem, the members can resort to these Structures-in-Interaction to 
facilitate the solution of group problems. Hence the group members are not 
dependent upon the leader for fresh and specific instructions on how to 
handle each new problem that arises. (1, p. 174) 

Consideration refers to behavior that reflects friendship, mutual trust, 
respect and warmth in the relationship between leader and group members. 
This represents the human relations aspect of leader behavior. (1, p. 175) 


In marking the global rating scale the standard which the judge 
was to use was the average teacher in the judge’s school. This 
avoided the great variation which the vague concept of the “ideal” 
teacher involves. The scale ranged from, “1. Outstanding for this 
school,” to “6. Very low for this school.” 


Hypotheses 


Three hypotheses were proposed for confirmation or rejection. 
The first postulates that the most effective teachers would be de- 
scribed as being above the average on both Consideration and 
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Initiating Structure, and the most ineffective teachers would be 
described as being below the average on both of the leader behavior 
dimensions. 


The second hypothesis states that students’ descriptions of the 
teachers’ behavior on both Consideration and Initiating Structure 
would be related to their ratings of the teachers’ effectiveness, but 
that Consideration would be more closely related. 


The third hypothesis states that principals’ and superintendents’ 
descriptions of the teachers’ behavior on both Consideration and 
Initiating Structure would be related to their ratings of the teachers’ 
effectiveness, but that Initiating Structure would be more closely 
related. 

Administration 


The data were collected from twelve non-city schools in Alberta 
through personal administration of the questionnaire by the in- 
vestigator. The staffs of the twelve schools volunteered to take part 
in the project. 

Fifty-nine teachers were studied through descriptions of their 
leader behavior and ratings of their effectiveness by the 59 teachers 
themselves, by 571 students, by 50 other teachers, by 12 principals, 
and by 12 superintendents. The schools were scattered throughout 
the province. They ranged in size from twenty-seven teacher to 
eleven teacher schools. Teachers of every grade from eight to 
twelve were included in the study. Their teaching fields included 
all the academic subjects plus home economics, commercial, physical 
education, art, music, and industrial arts. There was a wide range 
of experience (2 to 35 years), years of training (1 to 7 years), and 
background. Some of the teachers were recently from other pro- 
vinces and countries. There were twenty-one females and thirty- 
eight males. 

In each school five teachers were chosen at random to be sub- 
jects. At the same time four or five other teachers were selected 
at random to describe and rate each of the original five teachers. 
Nine or ten students were also selected to describe and rate each of 
the five teachers. The students were from grades eight and above 
and were chosen randomly from the grades and classes that each 
teacher taught. Each principal and superintendent rated and de- 
scribed the teachers in his school or area. 


Findings 
Relationships between Effectiveness Ratings and 
Behavior Descriptions 
For each judge the most effective teachers and least effective 
teachers were selected from the rating scores. For example, when 
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students were judges, the top 24% of the teachers were selected as 
the most effective and the lowest 24% were selected as the least 
effective. In the case of other judges the large number of tied 
ranks made it impossible to equate the numbers in each group. 
These two groups of teachers were then categorized from the leader 
behavior descriptions provided by the same judges who rated their 
effectiveness. The two categories used were ‘above the median on 
both dimensions” and “below the median on both dimensions.” The 
distributions in Table I were tested using Fisher’s Exact Probability. 
The results for all judges except the teachers themselves indicated 
that there was only a slight probability that the relationships obtain- 
ed would occur by chance. The results verified the first hypothesis. 


TABLE I 


NUMBER OF TEACHERS IN HIGH AND LOW 
EFFECTIVENESS GROUPS SCORING ABOVE THE MEDIAN 
ON BOTH LEADER BEHAVIOR DIMENSIONS, AND SCORING 
BELOW THE MEDIAN ON BOTH BEHAVIOR DIMENSIONS 


Leader behavior 


_ descriptions 
S 6 4 
&.2 qo 
Effectiveness ratings provided by fe) 2 wd nee 
ov o vo ~ Vv 
& g oS 
ee fogs | a 
5S Og 
Q mm [oat =| 
<8 4.8 ic 
Students —Upper 14 (24%) on 
effectiveness ........... 2 
—Lower 14 (24%) on .00003 
effectiveness ........... 0 11 
Other teachers —Upper 14 (21%) on 
effectiveness ............ 8 i 
—Lower 11 (19%) on .0002 
effectiveness ........... 0 9 
Principals —Upper 30 (51%) on 
effectiveness ........... 19 2 
—Lower 13 (22%) on .000001 
effectiveness. .......... 0 13 
Superintendents —Upper 23 (39%) on 
effectiveness ........... 13 i 
—Lower 13 (22%) on .0000025 
effectiveness ........... 0 11 
Teachers —Upper 9 (15%) on 
effectiveness ........... 5 | 
—Lower 12 (20%) on not significant 
effectiveness ........... 5 


NOTE: The significance level was p=.01. 
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A further test of the first hypothesis was made by using separate 
judges for effectiveness ratings and behavior descriptions. Thus, 
one judge provided effectiveness ratings and a different judge was 
used to provide behavior descriptions of the same teacher. For 
behavior descriptions provided by students, principals, and super- 
intendents the results indicated that there was still a strong relation- 
ship between high and low effectiveness groups and scores on both 
leader behavior dimensions. The probabilities, though, were in- 
creased, that such relationship would happen by chance, over the 
probabilities obtained when the same judge provided both effective- 
ness ratings and behavior descriptions. This further substantiated 
the first hypothesis. 

Rank-order correlations were used to indicate the degree of 
relationship between ratings of effectiveness and descriptions of 
Consideration behavior and Initiating Structure behavior. These 
correlations were calculated separately for each dimension. Table 
II shows the results. 

TABLE II 
CORRELATIONS BETWEEN EFFECTIVENESS RATINGS 
AND BEHAVIOR DESCRIPTIONS BY THE SAME JUDGE 


Correlations between: 


Judge Significance of 
Initiating _| Consideration |difference between 
Structure and and correlations 
rating rating 
Students pie = ees ii heave tlhe not significant 
Othersteacnerscin. sic ek acne .64** ors not significant 
Neeyataqecclep CaaS ale) oe anne le ee fi eh tebe not significant 
Superintendents) ba.a0 meee OTe* Ode not significant 
TEGCHErS ee eee ier eat ee.. 18 on not significant 


*significant at the .05 level. 

**sionificant at the .01 level. 

The correlation coefficients of .57 and .70 in the case of students 
as judges partially verified the second hypothesis. The correlations 
were also calculated between the same variables when students 
provided the effectiveness ratings and other judges provided the 
leader behavior descriptions. The result was that students related 
both dimensions of leader behavior to ratings of effectiveness, and 
Consideration tended to be more closely related, but in some cases 
the differences in favour of Consideration were not significant. 

With principals and superintendents as judges there was a 
relationship between the two dimensions and ratings of effective- 
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ness, with little difference between the dimensions. The strongest 
relationships were exhibited in the case of principals as judges. 
They were .75 between Initiating Structure and effectiveness ratings 
and .70 between Consideration and effectiveness ratings. For 
superintendents the correlations between the same pairs of variables 
were .67 and .65. 


Effectiveness Ratings 


The highest median effectiveness rating of the fifty-nine teachers 
was provided by the other teachers and students while the lowest 
median was provided by the teachers themselves. 


The amount of agreement between raters is shown in Table III. 
The greatest amount of agreement (.68) was between super- 
intendents and principals and the least amount of agreement (.41), 
excluding self-ratings, was between superintendents and students. 
These were significantly different. There was no relationship be- 
tween ratings provided by the teachers themselves and ratings 
provided by any other judges. 


TABLE III 
RANK-ORDER CORRELATIONS BETWEEN RATERS 


Other 
Teachers 


Students Principals | Superintendents 


Other teachers 0.0.0... O07" 

Principals: acuaaroes, 43** oo** 

Superintendents ............ a1. % yh 68%" 

heachers #25 eee —.02 02 —.01 05 


**sionificant at the .01 level. 


Leader Behavior Descriptions 


The median scores of the fifty-nine teachers on Initiating Struc- 
tures were higher than the median scores on Consideration for be- 
havior descriptions by all judges except the teachers themselves. 
The difference was not tested statistically. 

Correlations between scores on Initiating Structure and scores 
on Consideration ranged from a high of .61 for descriptions by 
superintendents to a low of .38 for self-descriptions. There was an 
indication that the dimensions might be partly independent, but 
the correlations were too high to consider the behavior dimensions 
to be completely independent of each other. 

The amount of agreement between judges on each dimension is 


shown in Tables IV and V. 
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TABLE IV 


CORRELATIONS BETWEEN JUDGES ON THE INITIATING 
STRUCTURE SCORES 


Other 
Students Teachers | Principals |Superintendents 
Other teachers 0.0... ay bae 
Principals. ct seus: Ahhh .63** 
Superintendents ........... .29* 40** 48** 
Teachersge oe 3O*? ves 14 ay! 


*significant at the .05 level. 
**significant at the .01 level. 


TABLE V 


CORRELATIONS BETWEEN JUDGES ON THE 
CONSIDERATION SCORES 


Other 
Students Teachers Principals ; Superintendents 
Other teachers .0.....ccc000. bo" 
Principals@ eee A4** .607* 
Superintendents _.............. BV Ate Fitba d aint ts 
L@ACH OTS 7 unre noes 42%* 23 22 .09 


**sionificant at the .01 level. 


The most agreement on Consideration was between the principals 
and other teachers with a rank-order correlation of .60 and the least 
agreement was between the superintendents and other teachers with 
a correlation of .38, when self-descriptions were excluded. The dif- 
ference between the highest and lowest correlation was not signi- 
ficant. 

The most agreement on Initiating Structure was between the 
principals and other teachers with a rank-order correlation of .63 
and the least agreement was between the superintendents and stu- 
dents (when self-descriptions were excluded) with a correlation of 
.29. The difference between the highest and lowest correlation was 
significant. 

The teacher descriptions of themselves were significantly related 
only to descriptions by students and showed practically no relation- 
ship to descriptions provided by other judges. 

The students were the only judges who showed significant agree- 
ment with descriptions of leader behavior provided by all other 
judges. 
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Conclusions 


The most important conclusion was the substantiation of the first | 
hypothesis. When leader behavior (both Consideration and Initiat- 
ing Structure) was judged to be present to a greater than average 
degree, the teachers were generally effective; when leader behavior 
of both dimensions was judged to be present to a less than average 
frequency, the teachers were relatively ineffective. 


The second hypothesis was substantiated to some extent when 
the students showed a significant relationship between ratings of 
effectiveness and scores on both behavior dimensions with the 
tendency to relate effectiveness more closely to score on Consider- 
ation than Initiating Structure. 


The third hypothesis was only partly substantiated when princi- | 
pals and superintendents proved a relationship between effectiveness 
ratings and scores on both leader behavior dimensions. Neither 
dimension was more closely related than the other to effectiveness 
and thus the second part of the hypothesis was not verified. 


There was no more agreement on certain aspects of what the 
teacher does in the classroom than there was on how well he teaches 
in general. 

The most striking area of disagreement was between the teachers 
themselves and the other judges. This was observed both on the 
ratings of effectiveness and the descriptions of behavior. 


The greatest amount of agreement on ratings of effectiveness 
was between principals and superintendents. It is likely that these 
judges had the most experience in evaluating teachers. They would 
have had the most opportunity to understand what made some 
teachers effective and other ineffective. The greatest amount of 
disagreement was between superintendents and students. Students 
would have had less opportunity to develop a frame of reference for 
evaluating teachers and they would have the least ability to judge 
teachers. Research has shown that this ability is related to age of 
children. ; 

On descriptions of behavior it is significant that the students 
were the only judges who showed some agreement with all other 
judges including the teachers themselves. They have the most 
contact with the teacher in the classroom and probably have develop- 
ed a frame of reference which includes parts of the frames of the 
other judges. 

One of the unexpected results was that the greatest amount of 
agreement on descriptions of the teachers’ leader behavior was 
between the other teachers and the principals. This was the case 
on both dimensions. Since other teachers have no opportunity to 
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observe their fellow teachers at work in the classroom, it was 
expected that they would show little if any agreement with other 
judges. In the schools used in this research all of the principals 
were either full or part time teachers. Thus, the principals might 
not have had much more opportunity to observe the members of 
their staff than did other teachers. However, the point should be 
emphasized that principals appear not to be able to show any more 
agreement with students, who observe every day the teacher’s be- 
havior, than they do with other teachers who never observe the 
teacher’s classroom behavior. 


The fact that administrators showed significantly more agree- 
ment with students on Consideration than Initiating Structure might 
be important. It seems that an administrator could more easily 
infer a teacher’s human relations behavior (Consideration) from 
general contact than he could infer the teacher’s behavior in 
attempting to accomplish goals (Initiating Structure). A teacher’s 
relationship and means of getting along with others in staff and 
professional groups might be similar to his human relations be- 
havior with students in the classroom, but his behavior in getting 
things done in the classroom does not seem to be as similar as the 
behavior he exhibits in adult groups. 


With regard to the TLBDQ one must conclude that the present 
instrument should not be used with any one set of judges, but that 
all the viewpoints used in this study should be considered. 


Implications 


The conclusion that both Consideration and Initiating Structure 
are related to effective teaching has implications for educators who 
are interested in helping teachers to improve. This would be true 
for broad areas of supervision such as in-service education programs 
and work with individual teachers. 


Since scores on the behavior dimensions did not show perfect 
relationship with ratings of effectiveness, there are not doubt other 
factors that are important. The teacher’s technical knowledge of 
his subject matter and his behavior resulting from the situational 
factors (such as the community and ability of the class) would also 
be important. Neglect of one or more of these factors will prevent 
a complete analysis and a solution of a particular problem. 

There needs to be more communication between administrators 
and teachers since the teachers either have no clear idea of what the 
administrators think of their work, or do not accept the opinion of 
the administrators. 

Administrators could obtain a more complete picture of the 
teacher through an interchange of their opinions and through closer 
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observation of the student-teacher relationship especially in the 
area of Initiating Structure. 


If leader behavior is stable, there are implications for selection 
of candidates for teacher training. If leader behavior can be 
modified, there are implications for courses on the programs of 
teacher training colleges. Undergraduate courses for teachers in 
classroom administration might synthesize the teacher’s knowledge 
of subject matter, his understanding of the situation with regard 
to pupils (psychology) and with regard to the community and 
groups (sociology), and the behavior needed to be an effective 
leader. 
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THE VICE-PRINCIPAL 


PRESENT STATUS IN DIVISIONAL AND COUNTY 
SCHOOLS IN ALBERTA 


FREDERICK ENNS AND A. W. REEVES 
Faculty of Education 


The Setting 


Rapidly expanding school systems and greatly increased enrol- 
ments are making necessary a considerable increase in the number 
of principals trained for educational administration. Further ex- 
pansion and further demand for administrative personnel seem 
inevitable. “While for some time new positions can be filled by 
drawing competent people from neighboring, well established and 
stable systems, a school system must eventually evolve its own 
program of developing administrative talent.”! Thus the preparation 
of competent persons to assume positions of leadership has become 
a problem of some urgency. 


Further, the changing role of the principal—his assuming a share 
of the supervision of instruction in addition to the other respons- 
ibilities of school management—makes it imperative that more 
adequate assistance be provided. As an administrative position, the 
vice-principalship offers one approach to solving the problem. 
Properly conceived and implemented, it can give the assistance 
required by the principal, and at the same time, provide training 
experiences for potential leaders. 


Purpose of the Study 


Because there is little or no consensus of the status of the vice- 
principal in the school, and because there is no clear statement of 
his duties and responsibilities, this study was intended to examine 
in some detail various aspects of the position to discover prevailing 
practices. Under circumstances of limited responsibility and narrow 
experience it seemed unlikely that vice-principals were being fitted 
adequately for promotion or that they were making a significant 
contribution to the administration of schools. Hence, the basic 
hypothesis of the study was that, though the vice-principalship 
offers opportunity to select and train potential educational leaders, 
this opportunity is not being fully exploited. 


1K. F. Prueter, pare Development Within a School System’”’, Canadian Education, 
12:30-39, March, 1957 
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Research Design 


Because city school systems are more mature and stable in both 
organization and staff, it was assumed that they were developing 
policies different from those of non-urban areas. The study was 
therefore limited to the school divisions, counties, and towns of the 
province. Data were collected by means of questionnaires con- 
structed by the investigator and distributed to school super- 
intendents, principals and vice-principals. Schools were selected 
to give representation to all areas of the province and to all types of 
schools, from small ones of eight to eleven rooms to large ones of 
over twenty rooms. Fifty-seven superintendents, one hundred and 
eight principals, and ninety-nine vice-principals completed question- 
naires giving a return of more than 80 per cent. Questionnaires 
from the three groups were compiled and compared on the basis of 
geographic distribution and size of school to establish general 
practices and trends. 


Findings 

Personal Profile of Vice-Principals 

The majority of the vice-principals studied were married men 
averaging forty-two years of age. Most were teaching in schools 
offering instruction in all grades from one to twelve. Their average 
salary was slightly over $6,000 per year. Few belonged to pro- 
fessional organizations other than the Alberta Teachers’ Association 
and their own principals’ and vice-principals’ association. Most 
vice-principals had had teaching experience at all grade levels, but 
following appointment they had taught mainly at the senior high 
school level. Mean teaching experience was 17.2 years, most of 
which had been in Alberta schools. 


Approximately half the group had been appointed to the vice- 
principalship before completing ten years of teaching, but 16 per 
cent had been promoted only after twenty or more years. Almost 
one-half the group had at some time been principals of schools. Al- 
though these had usually been small schools, some vice-principals 
had left principalships of large schools to assume their present duties. 


Ten per cent of the group had only one year of teacher education, 
34.3 per cent had less than four years and 65 per cent had four years 
or more. Two per cent held master’s degrees, 9 per cent held two 
bachelor’s degrees, 50.5 per cent held single bachelor’s degrees and 
38.4 per cent held no degrees. More than half of these vice-principals 
were working for higher qualifications, most frequently the B.Ed. 
or M.Ed. degrees. Approximately 67 per cent of the group now 
held the professional certificate, whereas at the time of appointment 
to the position this percentage had been fifty, and only 47 per cent 
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had had degrees. Few of the vice-principals had had formal train- 
ing in educational administration or supervision. 


Promotion to the Vice-Principalship 


The majority of the vice-principals studied had been promoted to 
their positions from within the staff of the school in which they now 
worked; the group next in size came from other schools in the same 
division or county; and the smallest group, fewer than 20 per cent 
came from outside the school system. The larger the school, the 
greater was the probability of the vice-principal’s having been 
selected from its staff. 


Mobility of vice-principals was low. Few had moved to other 
schools to take up similar positions following appointment. How- 
ever, 11 per cent had come to their present positions directly from 
principalships. Though most vice-principals were selected from 
teaching staffs, high school teachers were promoted much more 
frequently than were others. 


The two greatest attractions of the vice-principalship, causing 
teachers to seek promotion to it, were the additional salary offered 
and the prestige attached to the position. Opportunity to receive 
training in preparation for further advancement was rated fourth 
in a list of ten items, while the possibility of exercising administra- 
tive talent was rated seventh by vice-principals. 


In the opinion of vice-principals, the ability and qualification of 
the teacher to teach at the high school level was the factor which 
boards considered to be most important in making an appointment. 
They also maintained that promotion to the vice-principalship was 
frequently made on the basis of seniority and was used as a device 
for rewarding good service in the past. The demonstrated admini- 
strative ability of the teacher was thought to be of secondary 
importance. Principals bore out this generalization in that they 
rated the importance of these factors in essentially the same order 
as did vice-principals. Further substantiation came from super- 
intendents who indicated that boards had indeed at times used the 
vice-principalship as a means by which to recognize good service, 
or to attract qualified personnel to high school positions which were 
difficult to fill. Superintendents also reported that, generally, 
boards did not have stated policies for the selection and promotion 
of teachers to vice-principalships. When vacancies occurred, each 
was considered as an individual instance and promotions were made 
on an individual basis. Boards questioned the administrative im- 
portance of vice-principals in schools of fewer than twelve rooms. 
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Duties of Vice-Principals 


A check-list of forty items naming possible duties was submitted 
to vice-principals who were asked to check those for which they 
were completely or almost completely responsible. They were also 
asked to add duties not included in the list but for which they were 
responsible. No item was checked or listed by more than 50 per 
cent of the respondents, and most by fewer than 25 per cent. 


The six most commonly checked duties, in order of frequency, 
were the following: 


distribution of instructional supplies; 

directing the school sports program; 

ordering and requisitioning supplies and equipment; 
supervising pupils at school, particularly at noon; 
directing the textbook rental plan for the school; 
completing attendance forms for the school. 


SPL AS Nila pong Sl how: 


Other duties ranged from ringing bells, and directing the audio- 
visual program, to supervising students’ union activities. 


A wide variety of tasks, often of a routine nature, was reported 
but no general pattern of duties emerged. Neither the vice- 
principals of large schools nor those of smaller schools were being 
delegated responsibility for special areas of the school program. No 
large percentage of vice-principals was held responsible for any 
particular pattern of duties. In other words, there did not seem to 
be general administrative agreement or policy on what a vice- 
principal should do in a school, either to help in its operation or to 
provide training experiences for him. 

If vice-principals were generally doing routine work and carry- 
ing limited responsibility, it was reasonable to expect that the 
amount of time spent on them would be small. Ordinarily this was 
the case. More than 50 per cent of the respondents spent six hours 
or less per week on their extra duties. Only in large schools of more 
than twenty rooms was the amount significantly higher. Similarly, 
it was also to be expected that they would seldom act on their own 
initiative in matters of consequence. This was found to be true in 
that some 90 per cent of vice-principals stated that they referred 
most matters to their principals for final decision. 

To test further whether duties of vice-principals were such that 
they required special training or ability, both principals and vice- 
principals were asked if those duties could be carried out by other 
staff members. Two-thirds of all vice-principals believed that their 
work, if equitably distributed, could be done just as well by class- 
room teachers. Even 50 per cent of the vice-principals of large 
schools believed this to be true and the percentage increased as the 
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size of the school decreased. On the whole principals did not state 
so positively that this could be done, although 40 per cent agreed 
that it could. 


Asked how valuable the vice-principal’s assistance was in the 
operation of the school, 80 per cent of principals rated it as “good” 
or “excellent”. Paradoxically, however, when asked whether this 
assistance freed them extensively for supervisory work, 73.2 per 
cent said, “No”. Asked further to account for such a situation, 
principals replied that the vice-principal’s lack of time free from 
teaching was the chief reason for his not being of more help. 


How Duties Were Determined 

Generally, there was no evidence of system-wide policies for 
establishing the duties of vice-principals. School systems had de- 
fined neither broad areas of responsibility nor routine duties. This 
was largely accepted as a matter for local decision between principal 
and vice-principal. Most principals felt that they had adequately 
defined the vice-principal’s duties, though such definition rarely 
took the form of a written list or outline. On the other hand, vice- 
principals were not satisfied that their duties had been clearly 
defined. Less than one-fifth of the group reported knowing speci- 
fically at all times what was expected of them. Three-fifths stated 
that they knew in a general way what was required, while one-fifth 
said that their assignments had been too vague to permit them to 
act effectively. This last group stated emphatically that they would 
like to have a policy which would state in detail the routine duties 
required of them and outline in broader, more flexible form other 
general functions. 


Payment of Vice-Principals 

Most vice-principals were paid salaries on the basis of their 
academic qualifications and teaching experience with an added 
allowance based on the number of rooms in the school. Such 
allowances generally were one-half those allotted to principals. 
They ranged from $100 in one of the smallest schools to $1,538 in 
one of the largest, with a median of $525. Interestingly enough, 
median allowances of vice-principals in schools under twelve rooms 
were only $100 less than those of vice-principals in school of twenty 
or more rooms, indicating that ceilings were imposed on bonuses 
paid in larger schools. 


Facilities and Time Available to Vice-Principals 


Few vice-principals reported having their own offices. Either 
they shared the principal’s office or worked from classrooms and 
the school library. Special office facilities for the vice-principal 
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seemed to be related to the size of the school. Clerical assistance 
was also rare, but this in itself was to be expected since generally, 
clerical assistance is not common in divisional and county schools. 


If, as principals had indicated earlier, vice-principals did not 
have sufficient time free from teaching classes, how much time had 
they, and to what extent was such free time being used to relieve 
the principal for supervisory work? Approximately 12 per cent of 
vice-principals reported having no time free of teaching, 34 per cent 
had from one to five class periods per week, 35.4 per cent from six 
to ten periods and 17.2 per cent more than ten. Again the amount 
of “free” time varied directly with the size of the school. The range 
was from zero to twenty periods per week with a median of six 
periods. 


School organization is frequently such that pupils not taking 
instruction at a given time are in study rooms under supervision. 
All vice-principals reported sharing in this type of supervision, 
using from one to fifteen class periods per week for it. This meant 
that effective time in the school day during which the vice-principal 
could release the principal for supervision of instruction was 
material reduced. 


The Vice-Principalship as a Preparation for 
Educational Leadership 


Is the vice-principalship being considered as an intermediate 
promotion between classroom teaching and the principalship? 
Vice-principals themselves did not apparently consider it as such. 
Fewer than 50 per cent of the group studied planned to become 
principals in the future. Rather, they considered the position as a 
terminal one. A number of them had even come to the vice- 
principalship via the principalship. Nor had most of the principals 
of this study proceeded to their positions through the vice-principal- 
ship. Only 50 per cent had ever held the position and only 36 per 
cent had moved into principalships directly from vice-principalships. 
Rather than having come through the vice-principalship, principals 
had come to their present positions mainly from principalships of 
smaller schools and from teaching positions on high school staffs. 
Most principals had come from staffs of relatively small schools 
offering instruction in all grades. Thus, although experience as a 
vice-principal was considered desirable, it had not been considered 
necessary for promotion to the principalship. Nor, apparently, had 
vice-principals of larger schools chosen to become principals of 
smaller ones. 
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Adequacy of the Vice-Principal’s Experience in 
Training Him For the Principalship 


If the vice-principal were planning to seek promotion to the 
principalship, were the experiences he was getting in the present 
position such that he was being properly prepared for advance- 
ment? Principals who had been vice-principals were divided in 
their evaluation of their own training experiences. Approximately 
one-third of them rated it as only “fair” or “poor”. Of vice- 
principals presently in such positions, only 17 per cent rated their 
experiences as “very good” training for promotion, while 27 per 
cent rated them as “inadequate”’. 


Those who rated their experiences as inadequate gave the 
following as their chief reasons: 


1. too little actual experience in the duties of the principal was 


afforded; 
2. the system lacked a planned program of in-service training; 


3. the lack of scheduled time prevented experience with various 
phases of school operation. 


Principals themselves, though aware of the need for assisting their 
vice-principals to prepare for promotion, apparently were not help- 
ing to provide the necessary program for such preparation to take 
place. Neither principals, superintendents nor vice-principals gave 
indication that any school system was conducting a specifically 
planned program of training for people interested in promotion to 
principalships. 

What might be done? Principals and vice-principals had already 
indicated the need for increased time free of teaching, but this 
alone without adequate planning for the use of such time would be 
an ineffectual approach. To obtain a measure of opinion from vice- 
principals, they were asked to select and rate in order of importance 
to them, the three suggestions in a list of seven types of activity 
which they considered most useful for inclusion in an in-service 
program. 

Actual experience with specifically assigned administrative 
duties in their own schools was considered of first importance. 
Workshops with principals and superintendents, in which matters 
of administrative function could be studied, were rated second in 
importance. Finally, study of university courses in administration 
and supervision would round out the in-service program. Vice- 
principals suggested further that the first phase of the program 
could be planned by the local principals’ association, and the second 
by principals’ associations and superintendents on a regional basis. 
The approach suggests a number of fruitful possibilities. In meet- 
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ing to plan and conduct such activities the entire group would need 
to re-examine the roles of all administrative personnel in the schools 
and thereby gain a deeper insight into the whole matter of school 
administration. Beginning in the local situation and extending to 
the regional area, such a project might be expected to improve 
school operation in general, as well as to provide for more adequate 
training for those vice-principals wishing to prepare for promotion. 


Summary and Conclusions 


As an administrative position or as a training for educational 
leadership, the vice-principalship as revealed in this study, is 
relatively unimportant. There seems to be little insight into its 
potential usefulness in the school. Although there is evident agree- 
ment that a new appraisal is necessary, no organized approach is 
being planned. 


Vice-principals, especially in smaller schools, were being appoint- 
ed more because of the requirements of the School Act than because 
of the needs of the school. Once appointed, they were not being 
assigned significant duties other than teaching, and there was little 
preparation for further promotion. Under present organization 
the position permitted boards to pay attractive bonuses to good 
teachers who were qualified to teach high school grades. In essence 
this practice represented a type of merit pay plan used to hold good 
teachers and to attract others in a time of shortage of qualified 
personnel. 


Duties assigned were usually of a routine nature which, in 
schools too small to have vice-principals, are shared by the whole 
staff. Because such duties are generally recognized to be of low- 
level significance, little time free of teaching was being made 
available for their execution. In effect, the position was a sort of 
repository for those tasks disclaimed by other teachers and the 
principal simply because the vice-principal was there and was being 
paid to do something. On the one hand, if the vice-principal were a 
good teacher, these tasks interfered with his classroom effectiveness. 
On the other hand, if his talents were for administration, his time 
was being wasted in routine details. There was need for clari- 
fication of the respective roles of the principal, vice-principal and 
classroom teacher. Lack of organization and definition of the vice- 
principalship resulted in obvious and immediate tasks being assign- 
ed to the person most readily available without regard to the long- 
term purposes and basic objectives of the administrative program. 
The press of day-to-day activities too easily diverted attention, time 
and energy from the long-range planning and operation essential 
to the school. 
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Experience as training for further promotion was rated by vice- 
principals as being of limited value. They felt that they were not 
gaining experience in the duties of the principalship, experience 
which might be made available through a planned inservice pro- 
gram. Such a program developed through the local principals’ 
association, could be extended to regional areas. Locally, a division 
of labor might be arranged with principals in such away as to 
insure that, over a three to five year period, the vice-principal 
might have opportunity to assume full responsibility (over a limited 
time) for each aspect of the direction of the school. Regionally, vice- 
principals, principals and superintendents might hold periodic 
workshops to study the roles of all school personnel to establish 
proper relationships and clarify functions. This latter project might 
be thought of as an extension of the Leadership Course for School 
Principals. The benefits of such a workshop would extend beyond 
the training of vice-principals. 


The position of the vice-principal in the small school raises a 
number of questions. Although the School Act requires the appoint- 
ment of a vice-principal when the school reaches eight rooms, the 
appointment is not always justifiable. Duties are too limited, fre- 
quently restricted to tasks of clerical nature. Greater effectiveness 
might be achieved by giving principals more time for administration 
and more clerical assistance than at present, rather than by appoint- 
ing a vice-principal. Duties involving student activities and the 
sports program can and should be shared by other staff members. 
The appointment of vice-principals could well be reserved for those 
schools having significant functions to perform and with time and 
facilities available for their performance. 


Need For Further Study 


1. A study is needed to determine the future principalship re- 
quirements of Alberta schools. If this were established the 
proportions of a preservice training program for principals, 
partly conducted through the vice-principalship, could also 
be determined. 


2. A study is needed to discover the size of school, in terms of 
its enrolment, in which a viceprincipal serves a significant 
function. Such a study might also derive possible internal 
organization patterns for schools of various sizes, indicating 
the need for various types of personnel, both professional and 
clerical. 
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Recommendations 


hy 


That a complete reassessment of the vice-principalship be 
made by administrators in the light of its purposes and need 
in the school. 

That there be a clear definition of the duties of the vice- 
principal and the experiences desirable for him to have. 

That school systems plan and organize in-service programs, 
training vice-principals for administrative competence and 
educational leadership. 


. That teachers to be promoted to vice-principalships be care- 


fully selected, keeping in mind further promotion to the 
principalship. 

That under these conditions, experience as vice-principal be 
one of the conditions for promotion to the principalship. 
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DEMOGRAPHIC AND ECONOMIC CHANGES 


The Impact of Demographic and Economic Changes 
In Rural Alberta on the Financing of Education 


Haroup J. UHLMAN 


Assistant Superintendent 
Sturgeon School Division 


Alberta, during its short history as a province, has experienced 
far-reaching demographic and economic changes. One of the re- 
sults has been a broadening of the needs for education throughout 
the province. In rural areas this has called for a complete re- 
organization of educational facilities, since the one room school 
proved inadequate to meet the needs of rural children; problems 
of finance also made reorganization inevitable. 

Rural reorganization has produced many changes. It has in- 
volved larger administrative units, expanded attendance areas, pupil 
conveyance, a complex system of grants, and other measures design- 
ed to improve the quality of instruction and to equalize the financial 
burden. The whole process has solved many problems; also created 
some new ones. 


I. The Problem 


It was the purpose of the study (6) to examine the structure of 
rural education in Alberta as affected by selected demographic and 
eeconomic trends acting through time, and to assess the financial 
implications. 

Specific Problem Areas 

The problem was approached through an investigation of the 
following questions: 

1. What has been of significance to education in the develop- 
mental pattern of rural local government in Alberta? 

2. What have been the demographic changes of import to educa- 
tion in rural Alberta during the past three decades? 

3. What changes in the organizational pattern of farming during 
the past twenty-five years have been of significance to education? 

4, What economic influences during the past two decades have 
been of significance to rural education? 

5. What have been the significant trends in the financing of 
rural education during the past twenty-five years? 

6. Of what significance for the future is the changing pattern 
of rural education in Alberta? 
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7. What will be the impact of present economic and demographic 
trends in rural Alberta upon the financing of education in the 
decade ahead? 


Delimitation of the Problem 

Geographical delimitation. Because of the differences which 
exist in the organization of education among the Canadian provinces, 
and in consideration of the availability of detailed data, the analysis 
of the problem was confined to rural Alberta. As a result, all 
findings apply specifically to Alberta and only indirectly to Canada 
as a whole. 


Delimitation of the educational task. Only that portion of the 
educational task that falls within the sphere of public education in 
the schools was included in the study. Provision for university and 
other post-school training has always presented a serious problem 
in rural areas. However, this phase of the problem was excluded 
from the study, as was the problem involved in providing educational 
services for handicapped and gifted children. 


Delimitation of financial responsibility. Despite its importance, 
no treatment was given in the study to the question of federal sup- 
port to education. Although various geographical, economic, and 
demographic factors have caused grave inequities in educational 
opportunities across Canada, the investigation of the problem was 
kept within its present constitutional limits. 


Definition of Terms 

Demographic trends. The definition of demography as “the 
statistical analysis and description of population aggregates, with 
reference to distribution, vital statistics, age, sex, and civil status, 
either at a given time or over time” was accepted for the study. (4) 


The educational task. The short term task of rural education 
was defined as that of raising the level of educational opportunity 
in rural areas to the level already attained in larger urban areas. 
This definition made possible certain comparisons and contrasts 
that could hardly have been made in terms of an “ideal” definition 
of the task. 


The educational problem. The word problem was interpreted as 
“the perception of a task held at a given time by significant members 
of an organization.” (1) The present problem in rural education 
was perceived, not primarily as one of interpreting the task of the 
school in terms of facilities, services and programs of study, but one 
of providing the funds necessary to maintain the present level of 
progress and to move toward a further closing of the gap in 
educational opportunity between rural and urban Alberta. This 
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interpretation of the problem would seem to be in line with “the 
perception of the task” held by “significant members” of local and 
provincial educative agencies. (3) 


Educational load. In its simplest form educational load is “the 
relative number of children that must be given an education.” (2) 
In this study the term was defined as the number of children to be 
educated in relation to selected demographic, economic, and finan- 
cial statistics. This made possible the use of a common denominator 
for the reduction of data to meaningful terms for purposes of 
comparison. 

Rural population. In Canada the classification for rural pop- 
ulation adopted in 1951 for census purposes was the one used in this 
study. It includes the “population residing outside cities, towns, 
and villages of 1,000 or more, whether or not incorporated, and 
exclusive of census metropolitan areas.” (5) 

Rural non-farm population. The definition adopted included “all 
persons living in incorporated places of 1,000 or less, and all persons 
living in the open country on tracts of land not definable as 
farms. (5) 

Il. The Method 
Sources of Data 

Data on population changes, number and size of farms, farm 
income and expenditure, and farm mechanization were drawn from 
census returns published by the Bureau of Statistics, Ottawa. 
These reports were available for the years 1931, 1936, 1941, 1946, 
1951 and 1956. 

Annual data on general expenditures for education and other 
services, school enrolments, taxation assessment figures, provincial 
grants, operational, instructional, conveyance, and capital costs, 
along with debt charges and debenture purchases, were obtained 
from departmental reports of the Government of Alberta and from 
federal government statistics. | 


Treatment of Data 

Pertinent historical data on the evolution of the structure of local 
government and the development of an educational system in rural 
Alberta were abstracted as a framework within which to assess 
and interpret quantitative data. Brief treatment was also given to 
the growth of the rural tax structure and the development of pro- 
vincial grants. These served to place present provincial-municipal 
relationships in their proper perspective. 

For purposes of cost comparison the year 1951 was selected as 
a “base year” and all data were converted to a common base.* It 


*Index: 1951=100. 
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was thus possible to examine relative changes as well as actual cost 
changes. 


Organization of Data 

Since a rather wide range of data pertaining to various aspects 
of rural education has been given treatment in the study, the brief 
chapter by chapter outline which follows will be useful to those 
interested in one or more phases of the general problem. 


Chapter II provides a sketch of the development of rural munici- 
pal and school administrative units in Alberta, together with brief 
treatment of the rural tax base and an analysis of the development 
of provincial aid. 

Chapter III treats the nature and extent of general population 
and school population trends, as well as shifts in the number, com- 
position, and distribution of the labour force, and interprets these 
trends in the light of their impact upon the educational load and 
upon the needs of education. 


Chapter IV analyses the development of farm mechanization and 
its effect upon farm size, pattern of residence, and land usage: it 
interprets the impact upon educational needs and services. 


Chapter V evaluates the buoyancy of the farm economy of 
Alberta in terms of production, prices, and income; also, general 
trends and periodical fluctuations are analyzed in the light of their 
impact upon the financing of rural education. 

Chapter VI gives a brief treatment of provincial and local 
financing of education in Alberta. 

Chapter VII provides an analysis of trends in revenues and 
expenditures of municipal districts and of rural school divisions 
(counties) according to their distribution among various services 
and among the major divisions of school costs. 

Chapter VIII deals with the changing needs of education and 
treats of school accommodations, availability of courses, and num- 
bers and types of instructional personnel at the high school level in 
rural Alberta. 

Chapter IX focuses attention upon the financial impact of the 
demographic, economic, and financial trends as analyzed in the 
study, and projects these trends into the future so as to indicate the 
probable nature and extent of expenditures for education in rural 


Alberta in the decade ahead. 
Ill. Discussion 
Development of Administrative Units 


The early patterns of settlement and of school organization in 
Alberta reflected typical pioneer conditions—small farms, restricted 
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communication and travel, and the relatively simple educational 
demands of people who were entrenching themselves in a land of 
untested agricultural potential. Financial problems were perhaps 
less complex than they are today. Pioneer farmers were largely 
self-sufficient, and uncertain markets were offset by low overhead 
and limited capitalization. Farming communities, depending as 
they did upon much hand labour, needed and readily absorbed their 
own increase of unskilled workers. The need for extensive academic 
or vocational training was not as apparent as it is today. The small 
school district and the one-room school were adequate for the job 
at hand—instruction in the three R’s. 


Although size presented a problem from the first, the small 
municipal district provided a reasonably effective unit for the ad- 
ministration of local services. Land acreage, being the chief form 
of wealth, was the logical source of local revenue. The land tax 
was relatively adequate to the needs of local authorities and had 
the added virtue of being readily administered. Most expenditures 
involved only the local community and its residents, most of whom 
depended upon land as a source of income. Ability to pay was 
very directly related to the ownership of land. 


Demographic and Economic Trends 


Nature of origin. Inherent within the early pattern of settlement 
in Alberta were the seeds of later finincial problems. It was early 
learned that quarter-sections of land were not all equal in fertility; 
sub-marginal units failed to provide sufficient returns to support 
the rather modest financial demands of the pioneer economy. The 
early abandonment of the quarter-section system of landholding in 
many parts of Alberta brought with it the first accentuation of 
school population scatter. The story has been told by dwindling 
enrolments in rural schools, and of non-operating “tombstone” 
districts. 


Development of trends. Prominent among the trends which 
have been obvious in rural Alberta during the past few decades 
have been farm mechanization, reduction in the labour force, in- 
creased farm acreages, capitalization, and commercial farming. The 
accentuation of scatter which has resulted has been paralleled by a 
steadily increasing need for more and better education. 

Pressing financial problems have developed. Rural birth rates, 
although subject to periodic national influences, have remained 
relatively high. The rural economy has been unable to absorb the 
surplus population, and large numbers of rural youth have been 
forced to migrate. For economic reasons, many farmers who ad- 
hered to the early plan of farming became subsistence farmers, and, 
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as such, have been unable to meet the financial demands placed upon 
them. At the same time the three R’s became inadequate to meet 
the educational needs of either the young people who remained on 
the farms or of those who migrated to urban areas, where semi- 
skills and skills were the keys to satisfying employment. It early 
became apparent that financial outlays far greater than those re- 
quired to operate the one-room school would be required if the 
changing needs of rural education were to be met. 


Geographic trends. Paralleling the general trends which have 
been dominant throughout rural Alberta have been the further 
accentuations of population scatter in the southern areas of the 
province, as compared with population expansion in the north. This 
redistribution of rural population presented a very real problem to 
local and provincial authorities striving to meet the new demands 
for education, as expressed in expanded administrative units, larger 
attendance areas, and inclusion agreements. 


Financial inadequacy. Financially the trend became progres- 
sively clear—growing evidence of the inadequacy of the land tax. 
Changes in land usage, not necessarily related to income, generated 
inequalities in the distribution of the educational load. Accompany- 
ing this has been a continuing upward trend in education costs, as 
local administrative units have attempted to formulate and to carry 
out effective programs of reorganization. Increasing expenditures 
for conveyance and annual debt charges have constituted a kind of 
“operational overhead” that has directed dollars away from the 
instructional program. Often there has been little relationship 
between the operational overhead resulting from reorganization 
and the tax-paying ability of the local administrative units con- 
cerned. 

It is noteworthy that in spite of vastly increased educational cost, 
there has been a decline in the proportion of the local tax dollar 
being expended for education. This has resulted from the increas- 
ing demand for additional services, as the standard of living has 
improved. It has expressed itself in keen competition for tax dollars 
among the various local services. 


Economic status of farming. While expenditures for education 
and other local services were being increased annually, agriculture 
was losing its buoyancy. It soon was no longer the major support 
of the provincial economy. Thus, in addition to inequalities among 
rural taxing units, in ability to pay, there has been a steady down- 
ward trend in the proportion of the net value of production coming 
from agriculture. 


Trends in provincial grants. The unequal distribution of edu- 
cational costs, in relation to ability to pay, necessitated the develop- 
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ment of a system of provincial grants which has emphasized the 
“equalization” factor. The redistribution of provincial monies has 
been accompanied by a marked upward trend in the total amount 
of education grants. One of the results has been a steadily in- 
creasing proportion of provincial expenditures being devoted to 
education and a decreasing proportion of local expenditures being 
so used. To a degree at least, the increased provincial grants to 
education have represented a substitution of provincial expenditures 
for local expenditures. 


Nature of educational developments. Changes in the pattern of 
rural education have resulted from efforts to find a satisfactory 
replacement for a system which early proved inadequate. The sheer 
cost of reorganizing the physical aspects of rural education, in order 
to keep the system operating in the face of demographic and economic 
changes, has accounted for a major portion of increased educational 
costs during the past two decades. The gravity of these physical 
problems has caused rural society to concentrate upon the quantita- 
tive aspects of education, and consequently to fail to appreciate 
fully the task of education in modern society. 


The present pattern of rural centralizations undoubtedly extends 
opportunities for rural children far beyond those available in the 
one-room school. There are some variations in programs, but the 
programs are seriously restricted both in clientele and in scope. 
While the achievement of matriculation has been a boon to the 
academically inclined, many young people who will be absorbed into 
rural life need greater access to skills, semi-skills, and pre-vocational 
education in general, as do many of those who migrate cityward. 


Future trends. The obvious means of providing an expanded 
program would be through further centralization and the pooling 
of student bodies, but the limitations of this approach are readily 
apparent. The restricted potential of further “inclusions”, the 
relatively static total of rural population, and the continued de- 
velopment of scatter make major extensions of the present pattern 
impractical. The implication is that, if prohibitive costs are to be 
avoided, a new form of organization must be evolved. 


There are not many rural communities having either the student 
base or the financial resources to diversify and extend the local 
program of education to the degree required. There is now “free” 
public education within the rather restricted limits imposed by 
place of residence and within the confines of the grades and sub- 
jects taught in particular schools. 


One of the “shocking” financial implications of the study is that 
an educational system has been developed which is inadequate to 
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the needs, and indeed may not be favorable to the modifications 
required. 

Responsibility for education. The responsibilities of rural educa- 
tion authorities are broader than the provision of an adequate 
education for young people who join the farm labour force. 
Mobility, surpluses in the rural population, decrease in the em- 
ployment opportunities for unskilled workers, and the growth of 
employment opportunities in urban centres all underscore the de- 
sirability of upgrading rural education. If surplus rural youth are 
to be employable, they must have access to a kind of education that 
is adequate for urban society. There can no longer be a rural-urban 
distinction; the products of the school should be interchangeable. 


IV. Conclusions 
The study supports the following tentative conclusions: 


1. The traditional rural-urban differentiations, as separate and 
discrete parts of society in Alberta, must be abandoned, particularly 
with regard to education. 


2. The education of rural youth must be upgraded, whether 
these young people are being prepared for either rural or urban 
occupations. 


3. The possibilities of meeting the educational needs of youth 
within the present organization, curriculum, and financial structure 
of rural education are slight. Adequacy within the present or- 
ganizational pattern could well be financially prohibitive. 

4. New ways and means of improving the quality and scope of 
rural education must be sought within the clearly defined demo- 
graphic qualities of rural Alberta. 


5. Financial schemes of the future must distribute the costs of 
education, even more fully than at present, beyond any locale. 


V. Further Research 


There are three rather clearly defined areas for further research 
suggested by the study—the administration of rural education, public 
relations, and finance. The following are indicative of the types of 
problems requiring answers: 

1. Administration—What administrative arrangements will 
make more effective the present program of rural education? What 
will be the nature and extent of state participation required to 
achieve the goals of rural education? How can the rigidity that is 
inherent in state planning be minimized? Under what conditions 
should the state assume greater responsibility for education? 


Da Public Relations—What are the basic qualities of effective 
education for rural Alberta? How can public understandings of 


36 


March, 1960 DEMOGRAPHIC AND ECONOMIC CHANGES 


these qualities be achieved? What are effective means of securing 
active and constructive participation by the public in educational 
planning? 

3. Educational Finance—What financial arrangements will facil- 
itate the extension of educational facilities to rural areas? How 
can the costs of rural education be most effectively shared? What 
additional sources of revenue could be made available to rural 
municipalities? What are the effective means of securing for 
education maximum benefits from the land tax? How can industrial 
taxation be most beneficial to rural education? What is a reasonable 
relationship between the division of costs for education and the 
sharing of administrative responsibilty? 
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The multiple differential grade prediction technique has not been 
widely used in universities and colleges. However, the advent of the 
high speed electronic computer has now made the implementation of 
this technique as feasible as the use of multiple test score battery 
computed as an average alone. Perhaps the two foremost exponents 
of this technique are Dvorak (1954) and Horst (1959) at the Univer- 
sity of Washington. Their conclusions are based on evidence from 
more than ten years of admissions research and application of the 
technique. The Washington program can now be found as part of 
every high school guidance program in that state and has reached 
such a degree of sophistication that its prediction equations are based 
on four years of university performance of over seventy-five hundred 
students who have attended the University of Washington. 


Multiple differential grade prediction is a refinement of the so- 
called actuarial method of prediction whose critics, such as Meehl 
(1956) , have this to say: 


“After reading these studies, it almost looks as if the first rule to follow in 
trying to predict the subsequent course of a student’s or patient’s behavior 
is carefully to avoid talking to him, and the second rule is to avoid thinking 
about him.” (Meehl (1956), p. 263) 


Agnell (1959) is a little more impartial when he summarizes both the 
advantages and limitations of the technique as follows: 


1. The combination of predictor variables used in all the multiple 
regression equations would represent the “best” combination from a large 
pool of possible predictor variables in terms of doing the best job, in 
general, of predicting success in all of the major college subject areas. 

2. The combination of predictor variables selected also tends to 
represent that combination from the pool of possible predictors that does 
the best job of differentially predicting success for the students. 

3. One test battery only is required in order to provide predictive 
data on each entering freshman in all the major college subject areas. 

4. The total amount of testing time involved in not prohibitive. 

5. Advisors and counselors can be provided at the beginning of the 
fall semester with actual grade-point average predictions for each entering 
freshman student in each of the major college subject areas as well as for 
their over-all college average. These would probably be submitted to the 


*This is the last of three articles reporting the findings of the Matriculation Study 


Sub-Committee of the Joint Committee to Coordinate University and High School 
Curricula. 
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counselors and advisers in the form of prediction profiles. Accompanying 
each grade-point average prediction for each subject area would be such 
data as the following: 


a. The standard error of each estimate. 

b. The mathematical odds of achieving a “C” average or better. 

c. The mathematical odds of being in the upper 50 per cent of the 
group in the subject area. 


6. Work sheets can be developed for the students in which predictions 
for various majors being considered and their prerequisite courses could be 
plotted. Comparisons could then be made of the plotted data in the process 
of selecting a realistic major field of study. 


7. All of the mathematical odds cited in item 5 above are determined 
by comparing the predicted grade-point averages with the actual achieved 
college grade-point averages in all the subject areas for all the entering 
freshmen and all are cross-validated on succeeding freshmen classes. 
Knowing the actual odds as well as the standard errors of the grade-point 
average predictions eliminates the “best guess-work” involved in determin- 
ing the probabilities of success by subjective interpretations of raw data. 
This would be especially valuable for the relatively inexperienced coun- 
sellors and faculty advisers. 

% * * * % * % * 


Obviously, this suggested program of multiple absolute and multiple 
differential prediction is not perfect inasmuch as none of the multiple 
correlational estimates would be perfect and as there are fairly well-known 
limiting factors involved in attempting to predict college academic success 
such as the following: 


1. The dynamic and complex nature of the human organism ‘obviously 
makes perfect prediction a virtual impossibility. 


2. The limitations of the criterion employed for each subject area—the 
criterion of letter grades—limits the multiple correlational estimates dif- 
ferentially. However, it is the criterion which must, in most cases, be 
employed because it is the criterion generally employed by the administra- 
tion and faculty of most colleges and universities in evaluating their 
students. The variance in reliability of grading practices in an institution 
and other characteristics of grading practices have obvious effects upon the 
magnitudes of the multiple correlational estimates. 


3. Students must take certain required courses even though their 
probabilities of success may not be too good. However, a knowledge of the 
chances of success may, in some cases, serve as an added incentive. 


4, It is possible that some students can have good probability of success 
in certain subject areas but can have no real interest in these subjects. 


5. Although the combination of predictor variables derived by the 
predictor selector system represents the “best” combination from a large 
pool of possible predictors, still better combinations may be developed 
through continuing experimentation. (Angell (1959), pp. 421-22) 

This study reports the results of applying the technique to thirty 
freshmen course areas at the University of Alberta. The study 
sample consisted of 529 students who had participated in the May, 
1956, Department of Education Grade XII Special Testing Program, 
and who came to the University in the fall of that year. In addition, 
these students had the required Departmental examination pre- 
requisites for admission to a baccalaureate program, and also par- 
ticipated in the special freshman testing program conducted by the 
University of Alberta Student Advisory Services. 
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The first task of the study was to determine those predictor 
variables that would be most economical for predicting freshman 
success. First, the zero order correlation coefficients were deter- 
mined for each of the predictor and criterion variables. The 
criterion variables represent freshman courses in the various sub- 
ject fields as listed in the 1956-57 University of Alberta calendar. 
There are two exceptions. Freshman Average and Engineering 
Average represent the average of all marks in Engineering or other 
combination of freshman courses that a student took and which may 
or may not be found among the courses and course area included in 
this paper. Course area refers specifically to those instances where 
grades from a variety of different courses in a single field, e.g., 
Mathematics 5, Mathematics 40, and Mathematics 45, are pooled as 
a single criterion, Math. 5, 40, 45. 


The predictor variables numbering twenty in all were composed 
of test score data collected from a variety of testing situations. 
However, to facilitate discussion of these variables they will be 
grouped into six groups as follows: 


Group A: College Board Achievement Test scores from the May 
1956 Grade XII Special Testing Program (See Evenson and Smith, 
1957, 1958); Black (1959a). 


Group B: Grade XII Departmental scores: English 30, Social 
Studies 30, average of Mathematics 30 and/or 31 (Mathematics 
Average), average of Chemistry 30 and/or Physics 30 and/or 
Biology 32 (Science Average), and average of French 30 and/or 
French 31, and/or German 30, and/or Latin 30 and/or Spanish 30 
(Foreign Language Average). It is noted that most students took 
only one Grade XII foreign language of which French was the major 
choice. The two science courses chosen most frequently were 
Chemistry 30 and Physics 30. 


Group C: Grade XII Departmental scores in English 30, Social 
Studies 30, Foreign Language Average, Mathematics 30, 31, Chem- 
istry 30 and Physics 30. 


Group D: Cooperative School and College Ability Test (SCAT): 
Level 1 Verbal (V) and Quantitative (Q) scores, Cooperative Eng- 
lish Test: Reading and Mechanics of Expression Tests scores. 


Group E: Cooperative American Council on Educational Psycho- 
logical Examination (ACE) Linguistic (L) and Mathematics (M) 
scores, College Entrance Examination Board (CEEB) Scholastic 
Aptitude Test (SAT) Verbal and Mathematics Test scores, and 
CEEB Advanced Mathematics Test score. 


Group F; Grade IX Departmental Examination scores: General 
Test, Science, Mathematics, Social Studies A and B, Literature and 
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Reading. For a detailed discussion of these particular variables, 
see Black (1959b). 


All data for the 529 students used in this study were placed on 
IBM ecards and these data processed on the University of Washington 
IBM 650 using Washington IBM 650 programs by Dvorak and Wright 
(1958) and Lunneberg (1957) .* 


The results of the analysis of the data are presented in the follow- 
ing tables. Table I presents the zero order correlation coefficients 
between the various predictor and criterion variables. Table II 
presents the multiple correlation coefficients (R,) resulting from the 
use of a variety of predictor variables to predict scores in the fresh- 
men criterion. Not included in this latter analysis are the results 
when various CEEB Achievement Test scores were substituted 
singly for the corresponding Department Examination score. It will 
suffice for this paper to note that in no instance did the CEEB 
scores prove to be significantly better predictor variables than the 
equivalent Departmental scores. It should also be noted that the 
CEEB Achievement Tests were at a disadvantage in such com- 
parisons inasmuch as they were not evaluated as a battery. 


The Horst iteration method (1954, 1955) was used to determine 
the multiple correlation coefficients presented in Table II. One 
characteristic of this method is that it selects only those predictor 
variables in an assigned weighting for each so as to produce the 
largest multiple correlation coefficient possible between the criterion 
and the predictor variables. The addition of other variables to those 
indicated will serve only to lower the size of the multiple cor- 
relation coefficient, and thereby reduce the accuracy of any pre- 
dictions made using such data. Second, the relative contribution of 
each predictor variable is based in part on what actually exists, not 
on what might exist under other conditions. The relative weightings 
of each predictor variable found reflect the present evaluation pro- 


*The Alberta Department of Education, the University of Alberta Registrar’s Office 
and the University Student Advisory Services Office provided the score data for 
this study. The investigator would like to note especially the assistance of the 
following in this regard: Alberta Department of Education: Mr. A. B. Evenson, 
Associate Director of Curriculum, and Miss Angela Budnyk, Statistical Assistant; 
The University of Alberta: Mr. A. D. Cairns, Registrar, Mr. H. R. Hawes, Assistant 
Registrar, and the staff of the Registrar’s Office; Dr. A. J. Cook, and the staff of 
Student Advisory Services. 

The investigator would like to acknowledge the assistance of Mr. Graham Stewart, 
Supervisor and Mr. Walter Hesse, Assistant Supervisor, IBM Room, Alberta Depart- 
ment of Municipal Affairs, who permitted the use of their equipment by the investi- 
gator and helped with technical problems in the construction of the data decks. 
Dr. Don Decker, Director of the University of Washington Computational Center 
accorded the author full faculty status for machine time priorities. A special tribute 
must be paid to Drs. August Dvorak and Calvin E. Wright who worked with the 
investigator during the time he was in Seattle.. Dr. Dvorak, besides making all 
necessary arrangements for the use of the Washington equipment, has taken such a 
personal interest in this study that he might well be considered with the investigator 
as an ex officio member of the Subcommittee. This interest plus his intimate know- 
ledge of the computer and the technical details of the differential grade prediction 
epee smoothed many of the perplexing technical details of the analysis of the 
data. 
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TABLE II 
MULTIPLE CORRELATION COEFFICIENTS FOR THIRTY 
UNIVERSITY FRESHMEN CRITERION VARIABLES AND 
VARIOUS COMBINATIONS OF PREDICTOR VARIABLES 


Predictor Variable Multiple Correlation Coefficients Act 
Group Used C+D 
B C D B+D | B+D | +E+F 
No. of Predictor +F 
Variables N 5) 7 4 9 16 25 
Engineering: | 
COTE 5 epee, Oak een 131 545 565 356 552 552 589 
COS G ete ee eee ee 131 079 124 057 079 230 400 
Draw 72 eee ae 131 481 510 308 494 504 541 
Drawt4iee ees 131 416 440 276 441 464 501 
5 OM Ua: aT Ais ee 131 522 539 288 ee, 522 551 
Pic 2 bas Ae ee ee 131 629 654 220 .634 634 667 
Matha? serena 131 683 692 259 .680 680 703 
Chems40) 2.48. 131 .690 698 300 .693 718 726 
Engr Avner: aoc pee 131 670 686 S12 .670 .670 .687 
Eid GL 1G tee ee eee Reis 86 673 457 677 716 
EGS BO ei eee Hae oe ee 86 543 356 543 583 
(5A ag 1) Me a Ce a rt 86 298 279 329 544 
PE 105 ee bee een 86 604 335 613 613 
Chem 40 (a2 ae ae 336 .698 360 .698 .704 
Phy: 40 Alo et 83 698 324 .698 698 
Math. 35 5:,40; 45.22... 137 653 338 653 696 
Math::5.1407 45 es 82 662 .408 656 697 
TO ore ea ee pee 196 .665 576 689 122 
POTS 0 ee een ee 149 543 484 .608 613 
FLiSt 1S, 210) cae ee 83 516 267 564 sy 65) 
PRENCH 12 tata Re 61 168) 393 155 £159 
CCE Wate saa ta tere 31 655 337 716 741 
Come Lawieeey sce. OL .604 180 .632 was} 
Bconeie 7 he eee 67 670 223 .668 .680 
BOte IAD ieasca maa 65 120 105 ny Wa 741 
ZOO TA Ge eet 127 715 281 715 la 
Peycl a0 eens oe ee coed 543 352 547 578 
GOO Lie tae keene: 43 526 336 614 670 
Geog. Lee eat cere es 46 .608 304 .664 13 
RIV AVC. 8 ein ewan 529 .656 326 656 658 


cedures both in the high schools and University only as they relate 
to the predictor and criterion variables concerned. 

Table I with its zero order validity coefficients is best viewed in 
comparison with the multiple correlation validity coefficients of 
Table II. For example, the largest single correlation coefficient was 
found between Grade XII Science Average and University Average 
(.632). The equivalent multiple correlation coefficients which in- 
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cluded Grade XII Science Average as one predictor variable raised 
the coefficient to .658. While this increase in itself cannot be con- 
sidered to be spectacular, it does serve to show the dominant role of 
the high school sciences in determining freshman success in the 
University of Alberta. In keeping with this and referring to Table 
III, it is noted that of the predictor variables, the Grade XII Science 
Average (XII Sci X) contributes to over half of the prediction of 
the University Freshmen Average. 


One further point should be noted. Where physical skills are 
predominant in determining the criterion score, validity coefficients 
tumble. This is particularly evident in the course C.E. 6 (Survey 
Field Work) where the input matrix of the academic achievement 
variables had such low and non-structured factor patterns relating 
to the criterion that the program for the computer refused to pro- 
duce a multiple correlation coefficient. This indicated that the best 
possible relationship was shown by the highest single correlation 
coefficient. Inasmuch as these are all very low for this criterion, it 
is evident that academic performance does not contribute to success 
in this particular course. Since it would be probably just as accurate 
to guess at the predicted score in this course, it has been dropped 
from further consideration in this paper. 


Table III presents the data for Group B predictor variables from 
which regression equations can be developed. The reason for choos- 
ing this particular group of variables over the others was based on 
the size of the multiple correlation coefficient obtained against the 
amount of labor involved in determining a predicted grade. To 
illustrate this, compare Group B predictor variables (5 in number) 
to Group A, C, D, E, and F (25 in all) and the multiple correlation 
coefficients for Engineering Average obtained from each (Table I). 
With five variables, the R, is .670; with twenty-five, .687. The added 
work of calculating this higher coefficient’s equation is negated by 
the small gain in predictive efficiency. Note, too, for the same 
criterion variables that there is no increase in the size of the R, for 
sixteen variables. On the other hand, using the seven Departmental 
examination scores required for admission to Engineering (Group C) 
as predictor variables, the multiple correlation coefficient was found 
to be just as high as when twenty-five predictor variables were 
used. The five predictor variables of Group B were deemed the best 
operational combination for all University course areas studied. 

The standard error of estimate is given in the right hand column 
of Table III. This statistic is determined by the variability of the 
scores in the criterion course and the size of the correlation co- 
efficient. It provides the basis for determining the odds that an 
achieved score will differ from the predicted score for this course 
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area. For example, if a University Freshman Average of 70 is 
predicted, the chances are two in three that the achieved average will 
fall between 62 and 78. On the other hand, if a score of 50 is pre- 
dicted, the chances are only nine in one hundred that the student 
will achieve a mark of 60.9 or better. The mean University Average 
for the sample in this study was found to be 60.9 and so we could 
say that the odds were strongly against this student for whom we 
predicted a freshman average of 50, equalling or exceeding the class 
average. 
TABLE III 


MULTIPLE CORRELATION COEFFICIENTS AND RELATIVE 
BETA WEIGHTS OF FIVE PREDICTOR VARIABLES FOR 
THIRTY UNIVERSITY FRESHMAN COURSE AREAS 


Predictors—Grade XII 
Criterion 2 
* ae 
era het ea Clana ecu) clea 

rae ah ap Spl rl br 3 Eide’ 

Engineering: | 
HP BOR elas Siete ee 545 270 415 10.9 
DTA Wie Rea ee en ee 481 160 | .391 7.7 
Ea Ward Dae eee ee ee ee .416 | .106 2340 10.2 
VE ee eae 522 196 443 13.6 
isd aniey VA Me ei) ee pre et ot 629 A771 | 214 15.7 
IMathse 2 pe ee seca ate 683 Lie eS e402 13.0 
Chem7'4Q ot sae ie enue Pe ae 690 150 | .462 | .198 10.2 
Eng AV Sera eee eee 670 169 | .294 | .349 8.0 
Bd 176) te ees eee ee 6734)\.502 sel oleae 6.8 
Ed 180 28 teke ed tee ae ek 543 | .294 342 | 166 lee 
PALO ie cee ee 298 270 147 8.0 
PR LOSS eo ened tke .604 | .237 534 6.2 
Cherriis40)°42 ae te keene .698 062 | .566 | 139 10.0 
PHY 40 40055 1 Oe ee 698 |-.085 722 9.9 
Math, 1,855)40, 4500508 fw 653 |-.112 400 | 348 13.7 
Math 25.040 045 ape nee tae 662 —.094 | 193 | .552 13.8 
FETS Ga ue su acts eat Ae er ape 66521332 cin Lod smlod ae Li GalpeL es 7.9 
BH gfe, Ga aoa erties Wee ihe fen pet Re ee 543 | .291 | .141 | 389 |-.208 14.6 
Hist: S;510 seen cee ae eee, 516 316 | .308 8.1 
BFrenchyvo vk eee 755 211 | 158 540 | 11.1 
Arecteal eee eae ee te ae 655 315 | .509 9.8 
Coma wie ae ae ae .604 .448 | 327 (1355 
ECOn SS LS eta ect eee 670 |-.152 | .431 | .446 9.1 
Bota ic enc auties tee eas: 120 |-.126 0759 11.5 
ZOO ie nee AO nee: eee ne. 715 |-.083 £744 9.4 
Psych e400 ee see ee ee 543 | 110 | .234 | .165 .248 (er 
CeO SLi ee ee tae ees hee ae 526 |-.257 386 | .257 8.5 
CREOR aL dnc ene eee ae ape 608 288 | .483 7.0 
Univ wAVe J aie ee 656 120 | .425 | .154 | .087 8.0 
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Regarding Table III itself, the reader can draw his own con- 
clusions as to the contribution of each of the five variables to the 
maximum prediction possible by examining the size of the relative 
beta weight of each variable. Note, for example, in how few areas 
the foreign language score contributes to the prediction of success 
and the relative contribution in each case. The noteworthy excep- 
tion is French 2. English 30 also is marked by varying relationships 
both positive and negative. Science Average, on the other hand, is 
a major predictor (along with Mathematics Average, particularly in 
the physical science subject fields). 


The foregoing analysis and interpretation of the data suggest the 
following conclusions: 


1. High relationships were reported for Grade XII predictor 
variables. In fact, they compare favorably with the highly refined 
University of Washington eighteen variable predictor battery. The 
SCAT and Coop English Test scores do not effectively contribute to 
the prediction of success in freshman University courses. The most 
effective prediction test battery from a guidance point of view to 
predict University freshman performance considering economy of 
time to calculate predicted grades consists of scores in English 30, 
Social Studits 30, Average Grade XII Science score, Average 
Mathematics score and average XII foreign language scores. 


2. The findings of the study are unanimous in pointing out the 
differential nature of the Departmental examinations in predicting 
success in the University. The Grade XII Sciences are by far the 
major predictors of freshman success while other Departmental 
scores, notably English and foreign languages add little to indicate 
freshman success in the University. For example, success in fresh- 
man Mathematics is determined by English, Science and Mathe- 
matics scores with English scores making a negative contribution. 
On the other hand, success in History is determined by scores in 
Social Studies and Science. Zoology scores are determined pre- 
dominantly by Science scores with English making a small but 
negative contribution to the prediction. It is interesting to note that 
the average which forms part of the present University admission 
practices assumes that all subjects are of equal value in predicting 
freshman success. The evidence of this study denies this assumption. 

The second part of this paper attempts to present the findings of 
the study in a form that would be of direct use to the high school or 
university counsellor in helping students select courses compatible 
with their demonstrated pattern of abilities and, when coupled with 
an appropriate interest inventory and other personal data, in keep- 
ing with their interests. All the information needed to develop the 
regression equations to predict grades has been presented earlier, as 
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has the degree of accuracy that can be expected from such pre- 
dictions. Table IV, then, presents the prediction equations using 
the five Group B predictor variables for twenty-nine freshman 
course areas. 


TABLE IV 


REGRESSION EQUATIONS FOR TWENTY-NINE UNIVERSITY 
FRESHMAN COURSE AREAS USING FIVE GRADE XII 
DEPARTMENTAL SCORES AS PREDICTOR VARIABLES 


Subject Ee 30/| S.S. 20| Sci. X |Math. X| F/L X| Constant 
Engineering: 
OR DDS Farmer nae Rash oti OME J 334 A499 2.3 
Draw. 2 ete ee ae 134 331 gow 
Draw s4 etek ache ee oe 116 404 32.8 
Fe Mo) Wei a ee ee 297 652 -6.3 
PL sie aianintempencariesennae .910 398 -33.1 
Math? 22. 2a AG ae 290 .269 806 -38.1 
Chem 40) ok iin) eee 201 .626 258 -18.3 
Bg PAV sa anes oe eee 174 305 349 32 
B76 eh eee 344 141 356 2.3 
Hida] 80 #2 eae cere ee 268 .266 108 22.6 
LO ae oe ea ie Fee 252 094 46.9 
PBS 105 Si el ae ee 196 377 30.3 
Chem. 40, 42 .... 083 800 a\ ye -15.2 
Phy 4054 Dae ett ae see -.110 1.067 -7.5 
Mathis or 0.40, 405 30 eee -.190 .699 526 -15.1 
Math. (5, 40545 cenaamecearaninne -171 323 8.39 -11.6 
| C6 Ye fia Ade? iat ta ee 348 169 150 105 143 -8.2 
dat Gotta iver Me aL ee eI 219 097 7 BM fo BB 26.5 
EAISt.68, 10 fas es cece 309 .263 15.7 
EV ETICIE GOA ei Gaia tel eee iia 256 734 42.1 
A GCER dL tic ean ree 405 870 -25.9 
Com Liaw tsa eee 417 404 5.4 
OCOTE: Eh atisnceenl czar tee ween ee -.170 542 538 -7.9 
TAGES UE cin neers Canine ene -.242 1.061 ji 
yA osu es Bald Se SOE 6 emer oe | -.110 1.014 -5.7 
Peay chs A0 cis ee 106 223 151 185 12.4 
COOL Lariat betes tence ee —.254 378 247 40.4 
GEOR D'S, | causeunubinnatee tne 267 417 15.1 
LEYILU ASA VG: eeasaachuidtesctaal eee 125 433 loo O76 ic 


To illustrate their use, take the case of F.L.R., a boy who has 
the following Grade XII Departmental record: English 30—74; 
Social Studies 30—57; Mathematics 30—68; Mathematics 31—65; 
Chemistry 30—57; Physics 30—76; and French 30—58. From this 
data, his predicted freshman score for each of the twenty-nine fresh- 
man course areas was determined. These are summarized in 


Table V. 
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TABLE V 


PREDICTED FRESHMAN GRADES FOR F.L.R. IN 
TWENTY-NINE FRESHMAN COURSE AREAS 


Predicted Predicted Predicted 
Course Grade /|Course Grade |Course Grade 
UST Oy cLO sete 51 
CRE Sr ee 55 Per diG of eee 55 Wrench 2 2) ues 39 
Draw. 28-3. 63 js a ber 67 Aceta lt 2.cuein 55 
Draw, 45.4%... 68 {Sarees CY ora ee 68 Com? Law wi 56 
EEMAIe Sars 54 PE 105 ta oen ae 70 Reon il Ae eee 46 
Pye lee ce 51 Chem. 40, 42 ....... 55 ato age base ae le 54 
Mis thts ee eae 50 Poy. 40,4. ogee. 56 LOO AE ee ee 54 
Chen, 40", 52 Math, 1, 3, 5, Peveh.. 40 Us.ncon 54 
Eng. Ave. occ 57 AQ, AS aay 53 Geol iiss. ou) 63 
Math. 5, 40, 45 .. ay! Geog len es pia. 58 
EDS esa 53 DOV AVEd sae. 57 
BDg 0 “tecaueesee 59 


The predicted scores from Table V when considered with the 
standard error of estimate for each course area from Table III, 
presents a formidable problem in interpretation for the counsellor 
whose psychometrics background might in no sense be adequate, 
and they would certainly present a bewildering array of figures and 
ranges of predicted scores to the student concerned. To facilitate 
interpretation of predicted scores, a profile chart based on the 
chances a student would have to achieve a passing grade and de- 
termined from the data of this study, has been developed (Figure 1). 
_ The predictions of success are based on the probability that a student 
will achieve a passing grade (50%) in the freshman subject area 
concerned. Five degrees of success are used: 

(a) Very Doubtful, when the odds are only one in ead or less 

that the student will achieve a passing grade. 

(b) Doubtful, when the odds of success in achieving a passing 
grade lie between one chance in eight and one chance in 
three. 

(c) Risky, when the chances of achieving a passing grade lie 
between one chance in three and two chances in three. 

(d) Fair, when the chances of achieving a passing grade lie be- 
tween two chances in three and seven chances in eight. 

(e) Good, when the odds are better than seven in eight that the 
student will achieve a passing grade. 


The predicted scores for student F.L.R. from Table V have been 
plotted on the University Freshman Success Prediction Profile 
presented in Figure 1. 
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UNIVERSITY FRESHMAN SUCCESS PREDICTION PROFILE 


Chances of Receiving a Passing Grade (50%) 


COURSE VERY DOUBTFUL DOUBTFUL RISKY FAIR GOOD 
CE 5 37 and below 38 - 5 h6 = Sh 55 63 and above 
DRAW 2 Li " 42 = b6 h7? = 53 Sh = 58 " " 
DRAW 38" 8 39 - Ls pen he Tepe it obs 
EM 1 3h" " 35 - hh 4s -65 66 " " 
PHY 21 SHe ew fh 32 = 13 hh x€ 56 57 = 68 69 " . 
is § 5 tT) 
hi = 6 " 


FIGURE I: University Freshmen Success Prediction Profile for Student F.leR. 


From this chart, it can be observed that on the basis of students 
who have been admitted to the University of Alberta baccalaureate 
programs with Grade XII records like F.L.R., he will have to work 
diligently to achieve passing grades in most areas. It seems apparent 
that F.L.R. should avoid French 2 and Economics 1 as first year 
courses as his chances of success are least in these areas. Excellent 
prospects are evident in Engineering courses, Drawing 2 and 4, 
Education 180, Physical Education 101 and 105, and in Geology 1. 
Less spectacular but nonetheless good chances of achieving a passing 
grade are held in Civil Engineering 5, Engineering Average, (a pre- 
dicted average of 57), Education 176, Chemistry 40, 42, Physics 40, 
41, Mathematics 5, 40, 45, English 5, and Accounting 1, Commercial 
Law, Psychology 40, Geography. The chances lie between two in 
three and seven in eight that he will achieve a passing grade at the 
end of his freshman year in University. Predictions in other courses 
indicate scores which could equally be either above or below the 
passing mark of 50. The choice of a course pattern predominantly in 
these latter areas could have disasterous results. 
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Because of his pattern of predicted success, Student F.L.R. might 
do well to consider either Education in a Math-Science pattern, or 
a Mathematics- Science (Geology, Physics, Chemistry, Geography) 
pattern in a B.Sc. program. A Bachelor of Commerce program 
might be worthy of consideration although the predicted result of 
Economics 1 would discourage exclusive consideration in this area. 
Discouraging a degree program in Arts (Psychology) and to a lesser 
extent one in Science is the possibility of difficulty with the required 
foreign language course (French 2) but meeting this reqirement 
could be deferred to a later year. 


As it turned out, the student in question chose to enter First 
Year Engineering. His record was as follows: C.E. 5—56; Drawing 
2—58; Drawing 4—58; E.M. 1—41; Chem. 40—45; Physics 21—54; 
Mathematics 2—34; and Engineering Average—51. It is noted that 
the student in question ran into difficulty on the four courses where 
the chances of achieving a passing grade were classed as Risky and 
in which he failed three out of the four attempted. 


It seems that the Prediction Profile would have two uses in the 
above case. First, it would point out to the student those areas in 
which success is likely to be more readily achieved, and those areas 
where the chances of obtaining passing grades can only be achieved 
by sustained and diligent effort. There is every reason to expect 
that a student who begins his university experience on a successful 
note will continue to be successful throughout his program. Second- 
ly, there is the guidance value of the profile for counselling. The 
profile is based on data from conditions as they exist in the Univer- 
sity and takes into account both the student’s abilities and 
the marking and teaching characteristics of the lecturers. A 
student, then, besides being shown those patterns in which his 
chances of success are best will also have certain danger areas 
pointed out tohim. For example, in the case of the student in 
our example, the choice of an Arts program would mean in most 
cases, a foreign language requirement before a degree would be 
granted. The student in question, then has two choices if he persists 
in selecting an Arts pattern. First, he can attempt the foreign 
language (French 2) requirement in his first year with the know- 
ledge that to pass he will have to work extra hard in this subject 
and with the further knowledge that others with the same ability 
pattern as he have not faired well in French 2* before; or second, 
he could defer his foreign language requirement until his sophomore 
or junior year. It would be hoped, too, that if the student persists 

*It is undoubtedly apparent to most readers that there are other foreign language 
options as equally acceptable as French offered at most colleges. French 2 was 


used here as an example because it is the foreign language option chosen most 
frequently by University of Alberta freshmen. 
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against odds favoring failure, he will be motivated to better the 
odds; or if he should fail, rather than leave University, as do many 
Alberta freshmen failures, he will on the basis of counselling using 
the profile, reassess his interests and reappraise his ability. From 
this, he could choose a course pattern more in keeping with his 
abilities and, in all likelihood with his true interests. It is a premise 
of such guidance policy that the University by the mere act of ad- 
mitting a student is saying that such a student is fully capable of 
benefiting from a University education and for him to fail represents 
a direct loss to the University as well as to the nation’s manpower 
resources. The University, then, should feel some sense of obligation 
to its failing students who because of an unfortunate initial program 
choice drop out. 


The data in this study are in many ways handicapped by small 
samples and indaequate criteria, e.g., rather than freshman grades 
it would be more desirable that four year averages should be used. 
The course coverage is by no means complete, and it may be 
argued that the predictions make no allowance for the human 
equation, those non-cognitive factors, such as, motivation, which 
steer men to greater heights of success—or depths of failure. It 
remains to be proven how such present measures can effectively 
add to the cognitive measures proposed. There is every hope that 
ultimately such non-cognitive variables will add to the prediction of 
success, but for the present the cognitive measures used in the 
multiple differential grade prediction equations offer by far the best 
predictions of academic success. Even here because of unreliability 
of the criterion measures, prediction efficiencies are, in many in- 
stances, lower than those desired. As in any situation in our society 
involving human destiny, caution must be taken in the interpretation 
of the data( i.e. the Profile) to the student to permit full freedom of 
choice. However, interpretation of the Profile is probably easier 
than the interpretation of a single standardized test score using 
national norms. Undoubtedly, the prediction equations developed 
in Alberta can be made more efficient by the addition of other 
prediction variables to the equation. If universities were pre- 
pared to invest in a continuing admissions research program like 
that at the University of Washington, besides the inclusion of new 
and better predictor variables, large samples for present predictor 
and criterion variables could be obtained and the necessary revision 
of predictor equations, as courses are modified and as the nature of 
instruction changes, could be accommodated on a year-to-year basis. 
Undoubtedly, such things will come eventually, facilitated per- 
haps by implementation of some of the Cameron Commission 
(1959) recommendations. For the present, however, the above 
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equations present the best currently available data for the prediction 
of freshman success at the University of Alberta and as such they 
should be of direct assistance to the high school counsellor. 
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“EXPLANATION AND THE NEO-MARXIST THEORY 
OF MENTAL TESTING” 


JOHN MAcDONALD 


Faculty of Education 
University of Alberta 


Dr. Anderson’s (1) article on the above subject in the September 
issue of the Alberta Journal of Educational Research is character- 
istically erudite, ‘evidence’ being quoted from sources as widely 
separated as the Rebel and Experience and Prediction. Although I 
wonder what Camus and Reichenbach would find in common around 
the seminar table, I am willing to admit that each may have some- 
thing valuable to contribute to the discussion. I do not object to the 
range of Dr. Anderson’s reading (although it might with advantage 
be extended in the field of Marxism); I should be happier, however, 
with less appeal to authority and more systematization and integra- 
tion of ideas. His forty-six references, in fact, appear to afford an 
inadequate smokescreen against the charge that his thinking on this 
topic lacks clarity. I find particularly interesting the slow tran- 
sition, as we read through the paper, from a coldly rational treatment 
of the nature of causality to a distinctly polemical and emotional 
approach towards criticism of orthodox mental testing positions. 


My first major criticism of the article is concerned with the 
naivete of Dr. Anderson’s stereotypes of the scientist and of science. 
Besides giving us a philosophical survey of the nature of explanation, 
he might with profit have examined more closely the reasons why 
social scientists may so often be found proffering competing 
interpretations of the same data. The ‘cold hard facts’ of psycho- 
metrics remain so only to the degree that explanation and interpre- 
tation are left undone. But, for Dr. Anderson, if there is a contro- 
versy between two groups of scientists about the interpretation of 
a body of data, the only answer is that one side is not acting in good 
faith; the controversy is between ‘good scientists’ on the one hand 
and ‘axe-grinders’ on the other. ‘Good scientists’ may be recognized 
by the degree of their approximation to automatic data processing 
devices; in particular they are characterized by complete freedom 
from prejudice, emotional flaccidity, and a massive invulnerability 
to social conditioning. No wonder Dr. Anderson refers slightingly 
at intervals to sociologists. He has ignored the whole range of work 
in the sociology of knowledge. (Since I am to read Camus, I 


meen Mannheim (15) as his bedside reading for the next week 
or two. 
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In fact, although Dr. Anderson would no doubt claim that this 
article records an objective intellectual position, there are certain 
gaps in reference and deficiencies in approach which suggests that he 
is far from recognizing all the complexities of the topic. He is 
content to quote Burt (5) that at least 80% of the differences in 
intelligence among primary school children should be attributed, on 
the basis of the evidence, to hereditary causes. Perhaps Burt is not 
the best person to quote, since it has already been hinted that his 
opinions are not necessarily representative. However, I notice that 
nowhere in the article does Dr. Anderson refer to the research in 
environmental influences on intelligence carried out at the Univer- 
sity of Iowa, and described in a series of research reports by 
Skodak (24), Skeels (22), Skodak and Skeels (25), Skeels and 
Marm (2), Schmidt (17), and others. Certainly these studies have 
come under heavy attack from other psychologists, notably McNemar 
(14), Simpson (21), and Kirk (11). But an examination of their 
technique of criticism brings the uneasy feeling that they are 
committed to disbelief before they begin to sift the evidence. Vernon 
(31) himself says of the Iowa experiments: “it would be advisable to 
suspend judgment until similar experiments have been repeated 
under more strictly controlled conditions”. It might be added that 
although the further verification which he requires is a matter of 
extreme importance, there would seem to be a strong reluctance on 
the part of critics to conduct their own experiments. Yet at least 
Vernon mentions Iowa; Dr. Anderson does not. We ought to be 
grateful, however, that he refrains from quoting directly from the 
famous Burks (4) experiment, the results of which have constituted 
a major weapon in the hereditarian armoury for thirty years. But 
some of the sources on which he is obviously dependent for support 
do not show such self-denial. Burt (6) is highly commendatory and 
Vernon (32) writes approvingly: “competent experts like Burks in 
America... calculate ... that the hereditary contribution to I.Q. 
variance is three or four times as great as the environmental.” All 
this persists in face of Loevinger’s (12) devastating critique of 
Burks’ procedures, published nineteen years ago. Clearly, for some 
psychologists, standards of criticism vary with congeniality of results. 


For my own part, I am prepared to admit the possibility of error 
in environmentalist points of view. My concern is that environ- 
mentalists be given a fair hearing. This the psychometric man- 
darins have not accorded them. Even contributions to the general 
discussion like that of Spiker and McCandless (27), who criticize 
impartially both environmentalists and hereditarians, pointing to an 
equal laxness of terminology and equal errors of procedure in crucial 
experimentalist designs, have been discounted or ignored. 
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I think that Dr. Anderson would also have been well advised to 
examine the research on the wording of intelligence tests items. 
Stone (28), for instance, demonstrated clearly that the vocabulary 
in which many tests are couched is subject to significant social class 
differentials. It follows that performance differences between social 
classes on test items need not necessarily be attributed to differences 
in ability to solve the problems posed by the items. 


What I find most distressing in this article, however, is the care- 
less way in which Dr. Anderson refers to ‘heredity’. I sometimes 
think that this word should be banned from the vocabulary of 
psychologists. I feel sure that geneticists derive amusement for their 
lesiure hours from perusing the writings of our more noted hereditar- 
ians, whose acquaintance with the study of inheritance in man goes 
no further than the work of Karl Pearson and his disciples. Of the 
latter let Bateson (2) speak: “Of the so-called investigations of 
heredity . .. promoted by Professor Pearson and the so-called 
English Biometrical School it is now scarcely necessary to speak 
... to those who hereafter may study this episode in the history of 
biological science it will appear inexplicable that work so unsound 
in construction should have been respectfully received by the 
scientific world.” Statistical inference runs a very poor second to 
experimental research. In fact, the quantity of experimentally- 
derived biological evidence which supporters of hereditarian theories 
of intelligence can provide for our examination is extremely limited. 
It is true that some experiments have been carried out on shorter- 
lived, faster-breeding mammals than ourselves. But their findings 
can bring little comfort to hereditarians. For example, Tryon’s (29, 
30) apparent success in the selective breeding of ‘maze-bright’ and 
‘maze-dull’ strains of rats has been hailed as a vindication of accept- 
ed theories of the hereditary transmission of abilities. Unfortunately 
his claims do not stand up to close examination, a fact infrequently 
reported in psychological texts. Searle (20) investigated Tryon’s 
selected strains and came to the conclusion that the difference 
between them could be best described as a difference in ‘timidity’, 
the poorer learning ability of the dull strain being a consequence of 
its being more easily upset by certain experimental conditions. This 
intrepretation is amply supported by the studies of Scott (18) and 
Fuller (7, 8, 9) on the behavioural differences between breeds of 
dogs. It is emphasized by Scott (18) and Scott and Charles (19) 
that the genetically controlled differences in the behaviour of dogs 
affect emotional traits, such as aggressiveness, timidity, etc., moti- 
vational traits, such as the reactivity of animals to rewards, and 
peripheral characters, such as sensory and motor abilities and pre- 
ferences. On the other hand, there appears to be absolutely no 
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evidence for the genetic transmission of a character that might be 
called ‘general mental ability’ or ‘general intellectual organizing 
ability’. It would seem not reasonable to hypothesize, on the basis 
of this research, that the more complex adaptive behaviour patterns 
of higher vertebrates are, in the main, learned patterns—unless, of 
course, we determine to run counter to the current of evolutionary 
theory and regard man as siu generis. Perhaps even Hebb’s model 
requires revision. 


Dr. Anderson finds unacceptable the Marxist claim that intelli- 
gence tests should be rejected because they do not measure qualita- 
tive differences between individuals. But, in consequence of the 
evidence I have adduced, he surely must consider for serious 
examination: (1) the possibility that that kind of organizational 
pattern of behaviour which we conveniently describe as intelligent 
behaviour may be built up by learning upon a substratum of in- 
herited motivational, emotional, and peripheral tendencies or pre- 
dispositions; (2) the succeeding possibility that the pattern created 
may be of the type beloved by field theorists, such that as it 
develops for an individual it distinguishes him qualitatively from 
all other individuals; (3) the further possibility that a common 
cultural context (i.e. membership of the same social class) imposes 
certain generic similarities upon qualitatively different patterns, so 
that we may establish pattern taxonomies. These theses do not 
necessarily conflict with established psychometric data; they could 
generate more imaginative experiment than has hitherto been the 
rule; and they have the merit of explaining some inconveniently 
puzzling results obtained from the testing of primitive peoples 
(cf. Biesheuvel (3) ). 


I refuse to enter into a controversy with Dr. Anderson on 
Marxism. Our frames of reference are so markedly different that 
this would be pointless. He may obtain my view by consulting a 
previous article of mine in the Alberta Journal of Educational 
Research (13). With much of the criticism which he levels at 
Morris, McPherson, Shapiro, and the Simmons I agree. Their 
writings are typical products of the latter years of Stalinism, 
reminiscent in every phrase of Zhdanovite cultural authoritarian- 
ism. The major reason I have written this reply is that in process of 
carrying out the not very difficult task of rebuttal Dr. Anderson 
has expressed a consistent viewpoint which not only Marxists refuse 
to share. Under the guise of objective science he smuggles in all the 
time worn hereditarian interpretations of testing data which have 
been filling the professional journals almost since testing began. A 
certain degree of erosion is admitted, but in typical debating style 
Dr. Anderson interprets this as a tribute to the tester. It would be 
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more accurate to refer to changes in social atmosphere and in the 
organization of society which make it progressively more difficult 
to hold views as extreme as those expressed by, for example, 
Pearson (16). But then Dr. Anderson’s conception of the scientist 
in his social role is poorly structured, a fact which handicaps him 
sorely as a writer on Marxism. A reading of Sorokin (26), who 
may be Russian but is no Marxist, would show him how far his 
point of view is a lineal descendant of other, more primitive, theories 
of the social distribution of abilities, all of which sought to justify 
particular social forms by attributing inferior qualities to lower 
social groups. As experimental social science has developed, its 
findings, where convenient, have too often been absorbed by the 
older theories, which have hence acquired a bright new scientific 
gloss without losing their fundamental orientations. 


I regard Dr. Anderson’s reply to my previous criticisms of his 
article as too confused and emotional to merit serious consideration 
here. One point I shall, however, mention in conclusion. When I 
state that the social judgments of psychometrists are frequently of 
a kind which throw in doubt democratic ideals, I am certainly not 
implying that scientists should conceal or ignore evidence which 
might explode some cherished social or political ideal. All that I 
am saying is that, if Dr. Anderson and a large number of other 
psychometrists are correct, then the majority of our democratic 
ideals are sheer myth, and the hierarchical society described by 
Young (33) will be along shortly. I am neither ‘living with a happy 
illusion’ nor ‘recommending it for others’. Dr. Anderson’s real 
objection to my comments seems to be that I am not prepared to 
co-operate in allowing him to continue to ignore the social and 
political implications of his views on mental testing. 
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It is significant that Dr. Macdonald’s opening remarks have the 
characteristics of the political brawl—a certain amount of feverish 
heat and personal abuse. I put this down to the fact that, while Dr. 
Macdonald is well-versed in this game, he is a novice in controversy 
in the social sciences where a dispassionate scrutiny of evidence is 
necessary. Accordingly I shall ignore the ranting of the first two 
paragraphs and concentrate on the paradoxical stuff and science 
fiction that follows. 


Firstly, Burt’s findings are written off because “.... it has already 
been hinted that his opinions are not necessarily representative.” 
In reply, it should be pointed out that Burt’s statements are findings, 
not ‘opinions’, based on adequate evidence. Even his environ- 
mentalist opponent does not begrudge him that—but then that same 
opponent has read Burt’s papers, which is a great deal more than Dr. 
Macdonald has brought himself to do. Again, note should be taken 
of Dr. Macdonald’s new political criterion of scientific truth—the 
extent to which your ‘opinions’ are ‘representative’. As we shall 
see, Burt’s findings are unacceptable to Dr. Macdonald because they 
do not provide evidence in support of the particular branch of 
ideology embraced by himself. 


Secondly, I admit that I did not refer to the Iowa studies because 
they are now so thoroughly discredited by McNemar and others. 
In an attempt to discredit the latter, Dr. Macdonald resorts to 
another criterion of scientific truth, his own ‘feelings’. “But,” he 
says, “an examination of their technique of criticism brings the un- 
easy feeling, that they are committed to disbelief before they sift 
the evidence.” I should like to make two points about this: in the 
first place it does not in the least discredit McNemar—the insignia, 
‘Approved as evidence by my feelings. J. Macdonald, Esq. Q.E.D.’ 

eihe authors are quite clearly angry young men jousting over a perennial issue 
which divides men in philosophy, psychology and politics—the extent to which man’s 
cognitive behavior is determined by his biological equipment and by his cultural 
heritage. The topic is such a burning one that the proponents are driven to write 
with some fervour. However, the Editor is assured that neither of the authors 
wishes to question the character or impugn the motives of the other, and that any 
phrases which might be interpreted to imply the contrary are simply the products 
of the unwonted heat of the conflict. 

Any animosities shown by Messrs. Anderson and Macdonald are quite obviously 


the product of the fact that, in Spinoza’s terms, Reason has dictated different 
instructions to them. 
The Editor. 
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will not in the foreseeable future be accepted in lieu of rational 
consideration. In the second place Dr. Macdonald, while quite ready 
to accept, using his trusty depth perception technique, the notion 
that McNemar and Burt are the helpless and prejudicied victims of 
social conditioning, assumes that he is judicially free of all this. 
It never seems to occur to him (his repressive measures must be 
admirable) that his interpretations may be determined by his own 
beliefs and that he is smuggling in doctrinaire considerations under 
the guise of objectivity. Verily we are all out of step except our 
John. This comes up again in his handling of Vernon who is correct 
(stout fellow) if he supports Dr. Macdonald and muddled (class 
prejudice again) if he does not. This sort of approach carries two 
not unconnected features: the intrusion of the political factor and 
the atrophy of common sense. Dr. Macdonald is heavily humorous 
about my own dependence on authorities. This is certainly a weak- 
ness of mine, although, unlike Dr. Macdonald, I prefer the authorities 
with genuine evidence. 


Fourthly, Dr. Macdonald drags up the well-known fact that 
some items in tests have a cultural loading. If he had taken the 
trouble to read my paper accurately (and not in bed at night), he 
would have noticed that the plethora of such ambiguous findings, 
which are of little relevance to the hereditarian-environmentalist 
controversy, drove me to suggest a more empirical approach towards 
test results. 


Fifthly, I am supposed to use the word ‘heredity’ carelessly. 
Dr. Macdonald’s assertion that he would like to see the word ‘banned’ 
from use by psychologists is a very revealing one since the effect 
would be to imprison his opponents. Apparently only he and a few 
chortling geneticists really know how to handle the term. As far as 
I am aware, Burt (1) uses the term in exactly the same sense as 
Medawar (2), who is Professor of Zoology and Comparative 
Anatomy at London University. Isn’t that good enough? Or should 
Burt have deferred to Dr. Macdonald? Incidentally, I think I use 
the term in Burt’s sense. 


6c 


Sixthly, Dr. Macdonald makes this assertion: “. .. there appears 
to be absolutely no evidence for the genetic transmission of a 
character that might be called ‘general mental ability’... .”. From 
this it would seem that Dr. Macdonald’s previous assertion that “My 
concern is that environmentalists be given a fair hearing” is simply 
a debating tactic. Apart from Burt’s evidence (incidentally how can 
Dr. Macdonald keep making such statements when he has not read 
Burt?) and his most recent restatement of his opinion (1959), there 
is the contemporary judgment of Medawar (1959): 
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At this point I shall ask you to assume (what I think no one denies) that 
differences of intelligence are to some degree inborn. There are certain 
obstinate and persisent correlations of intelligence between parents and 
their children and between the children of a family among themselves— 
correlations that do not disappear when as much allowance as possible is 
made for differences of upbringing, environment and family size. The 
study of these correlations in the population, generally, and in particular, 
of the values they take in foster-children and in identical twins who have 
been reared apart, suggest that not less than half of the observed variation 
of intelligence is inborn variation.” (1959, p. 1068) 


Seventhly, Dr. Macdonald’s own sally into theorizing (‘peripheral 
tendencies’, ‘pattern taxonomies’ and what not) is both complicated 
and bizarre. It would seem to run completely counter to Davis’s 
now largely-accepted concept of ‘socialized anxiety’. Can I assume 
from it that the children who now unhappily live in special in- 
situtions for the mentally defective are simply suffering from a lack 
of adequate ‘inherited emotional tendencies’ and that they can be 
restored to normal intelligence by proper psychotherapy? I should 
hope so, but it would be merely a hope at the moment. 


EKighthly, we have Dr. Macdonald’s erroneous assertion that the 
changed interpretation of test scores is a product of the changing 
‘social atmosphere’. In fact it is the product of research evidence 
which Dr. Macdonald consults only when it suits his ideological 
fancy. However it is the type of reasoning employed by Dr. 
Macdonald which interests me. He assumes that I and others 
would just love to hold the views of Pearson about the hereditary 
transmission of abilities, but that, alas, we have to settle for a milder 
form of class prejudice because it is socially desirable to do so 
nowadays. This is the standard tactic of the ideologue. And once 
Dr. Macdonald has surrendered to this, he must perforce engage in 
the following train of thought which has the earmarks of the reason- 
ing Piaget took to be characteristic of children. Because Pearson 
was a member of the upper classes, he distorted evidence so that he 
could hold an aristocratic view of the transmission of abilities. 
McNemar, Burt and Medawar hold somewhat the same view: 
therefore they must have been biased by social conditioning in 
capitalist countries. Other people like Dr. Macdonald, who hold 
what they regard as more ‘enlightened’ political ideas (Stalin having 
been written off as a bad man), naturally adopt a different view of 
the transmission of abilities. These views are scientific and, unlike 
those of Burt, etc., are obtained quite independently of political 
persuasion. In any case, we have to accept them because they are 
socially desirable, the ‘social atmosphere’ being favourable to them. 
Who is Dr. Macdonald to talk of the twisting of scientific findings 
to fit ‘fundamental orientations’? 
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Finally there is the talk of ‘democratic ideals’ and the like, which 
fits ill with his former support (now quietly abandoned) for the 
Marxist dictum that the freest man is the slave. What Dr. Mac- 
donald wants me to do is to accept as factual only those interpreta- 
tions which fit closely his own ideological bias. He has the temerity 
to assume that I have a bias of which I am unaware, while he has 
none. Buried in this assumption is the sinister and distressing 
tendency, evident elsewhere and characteristic of the extreme politi- 
cal partisan, toward authoritarianism. It sems a pity that Mr. Mac- 
donald should squander whatever talents he has in this direction. He 
is encamped at the barricades and impervious to the more sensible 
counsels that prevail in uncommitted quarters. 
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FINAL COMMENT 


1. Ihave read Burt, and remain unconvinced. 


2. This is the second occasion on which, writing in the Alberta Journal, Dr. 
Anderson has sought to convict me of political views which I do not hold, 
and which I have given no indication of holding. Does this arise from a 
simple-minded attitude to life outside the research laboratory, or is it 
calculated intellectual McCarthyism? The gist of what I have said can be 
stated very briefly. In the social sciences we deal not only with ‘facts’, 
whatever these may be, but with statements about ‘facts’. That my 
formulation of this simple truth should provoke Dr. Anderson to an orgy 
of bad logic and argument ad hominem leaves me unrepentant. I am as 
‘scientific’ in my approach to the problem under debate as he is; my 
definition of ‘scientific’ is, however, a little less restrictive. 


3. I note with interest that, for all his avowed commitment to the scientific 
method, Dr. Anderson now rejects hypotheses because they are ‘bizarre’. 


J.M. 
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BOOK REVIEW 


THE EIGHTH GENERATION. By H. Lief, D. Thompson and W. Thompson. 
New York: Harper, 1960, pp. 346, $6.00. 


Developmental studies properly conducted have always provided 
the teacher and the social scientists with a wealth of valuable in- 
formation: actuarial-statistical data are accumulated, changing 
trends are observed which illuminate the social context of behavior, 
predictions made at the early levels of development can be verified 
after an interval of time, and the teacher finds out what has 
happened to his pupils of yesteryear. The present book is no 
exception, although, because of the restricted sample of subjects 
interviewed and the exclusively clinical approach used, it provides 
hypotheses rather than evidence. 


In 1940 the American Council on Education published Children 
of Bondage, a report by Davis and Dollard of 76 intensive interviews 
of coloured adolescents in New Orleans. Lief, Thompson and 
Thompson, at a distance of 20 years, have now re-interviewed twenty 
of these children with the laudable intention of finding out generally 
what happened to them and, specifically, to what extent earlier 
predictions concerning their later behavior have been accurate. In 
this task they were aided by a staff of psychologists, anthropologists 
and psychiatrists, and the somewhat uneven quality of the book may 
be the product of its being the work of several hands. 


The first chapter is a well-written historical account of the social 
background of New Orleans from the time the first Negro slaves 
landed until the present eighth generation, of which the present 
subjects form a part. The educator will be attracted by the great 
prestige enjoyed by the coloured teacher and the deferential attitude 
shown to his opinions and attitudes by all sections of the community. 
The psychologist will be interested in the matriarchal type of family 
organization and the refusal of the fathers to accept the role of 
parental models, a fact which influences markedly the behaviour of 
the child (pp. 30-31). For the sociologists, the significant feature 
of the chapter may be the statement that class is a more significant 
determinant of behaviour than colour (p. 27). 


The next chapter, headed ‘Identification and Identity’, which sets 
out the theoretical framework of the study, is the worst in the book. 
It is rambling and incoherent and the authors refuse to state exactly 
and economically what they mean. More of this anon. There follow 
four pleasant chapters of case studies in which concepts from 
classical psychoanalysis and the ego-revisionists are mingled with an 
attractive catholicity of taste. In the final chapter our authors are 
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once again embattled with the English language. Their comparative 
success on this occasion is due to their dodging some of the former 
theoretical entanglements. 


The theory is worth considering because, to the present writer’s 
knowledge, this is the first large-scale attempt to use some of 
Erikson’s concepts, although it is disappointing that his earlier 
Childhood and Society is ignored and only the later paper on 
identity-formation is used. The authors pose the question: “How 
does the individual relate himself psychologically to the society of 
which he is a part?” (p. 58). The answer is provided somewhat 
further back in the text. “The organization of conceptions of self 
into cultural patterns of identification, is then, a systemization of 
the first order of importance for understanding the individual in 
his relation to his society” (p. 64). Accordingly, what are the major 
patterns of role identification accepted by the individual? What are 
the dimensions of primary role identification? These dimensions or 
social worlds to which the individual relates himself are the Middle 
Class, the Matriarchy, the Gang, and the Family. Four of the 20 
children are left-overs, falling into none of these categories, and are 
credited with a role identification with the unlikely title of 
‘Marginal’. The Authors remark that “These patterns of primary 
role identification that we are tracing are then patterns of cultural 
identification, institutionalized in family life and in the manner of 
training children.” (pp. 84-85) 


Emboldened by this thought, they attempt to draw a parallel 
between primary role identification and Erickson’s concept of ego- 
identity, leaving the present reviewer with the idea that the former 
determines the latter. 


The development of individual ego-identity has a parallel in the role 
identification that patterns for each role group, the range of acceptable and 
unacceptable paths to emotional satisfaction—One’s experiences of these 
roles define for him the aspects of his total social environment that requires 
emotional commitment—delimiting his psychologically significant social 
world, structuring the way that affect gratifications can be achieved, setting 
the conditions under which they will be withheld, and creating anticipatory 
feelings of security and anxiety. (pp. 87-88) 


In their conclusions, the authors completely reverse this state- 
ment, suggesting that the primary role identifications, which can be 
established for most individuals (p. 299), are the product of the 
early identity formed by each individual for himself. 

“Our data reaffirms, often dramatically, the great importance of significant 

adults to the shaping of the individual’s personality. The presence or 

absence of such figures and the nature of the model they present are 
intimately linked to the individual’s development of ego ideals: vague or 

vivid images of what he would like to become . . . The clarity of establish- 

ment of ego ideals is an important determinant in the formation of a 

primary role identification, and this in turn greatly contributes to the 
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individual’s particular configuration of psychodynamic organization.” 

(pp. 299-300) 

There are at least three criticisms to be laid against this confused 
but interesting book, quite apart from the tortuous and vague quality 
of the writing. Firstly, the cavalier mixing (pp. 297-298) of revision- 
ist theory with elements of Freudian libido theory cannot be 
accepted without extensive practical and theoretical justification. 
Secondly, there is a lack of reference to any background literature 
apart from Erikson’s lone paper, and even then his major work is 
ignored. Finally, there is a persistent tendency to play down the 
colour problem. Take, for example, this comment: 

“The problems posed by being Negro, like the problems posed by being 

male or being female, are met in different ways and with different degrees 

of adequacy by different individuals, depending on the broader framework 
of the individual’s personality organization and its attendant values.” 

(p. 306) 

This is superficial and specious. It is true that men and women have 
to accept the fact that they belong to one sex or the other, but the 
amount of ‘male prejudice’ and ‘female prejudice’ in the world is 
negligible in comparison to the amount of colour and race prejudice. 
The fact of being a Negro has affected the attitudes and personality 
of all the twenty subjects, and the further fact that some have 
solved their difficulties by the judicious use of defence mechanisms 
in no way justifies the assumption that being the recipient of colour 
prejudice is something a person just has to put up with. The present 
reviewer has no easy way of solving the problems posed by this 
prejudice. He is quite confident, however, that one of the ways of 
not solving them is to ignore them. And, if our authors were so 
interested in Erikson, they might have read and absorbed his 
concept of ‘black identity’ in Childhood and Society, where the 
following summary statement appears: 

The Negro, of course, is only the most flagrant case of an American 

minority which by pressure of tradition and the limitation of opportunity 

is forced to identify with it own evil identity fragments, thus jeopardizing 

whatever participation in an American identity it may have earned. (p. 216) 

However these faults should not be allowed to hide the challeng- 
ing hypothesis, created by the authors, concerning the dimensions of 
primary role identfication. 


Charles C. Anderson 
February, 1960 
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THE COLOURED PROGRESSIVE MATRICES AS A 
MEASURE OF GENERAL INTELLECTUAL ABILITY FOR 
EDMONTON GRADE III BOYS* 


R. S. MacArtTHur 
University of Alberta 


The Problem 


It is well known that, particularly for older pupils, achievement 
tests are usually the best single predictors of academic success, 
assuming that the pupils will receive future treatments similar to 
those of their past (7) (10) (1). If however, and particularly for 
younger pupils, it is assumed that the future teaching treatments to 
be given a pupil can be adapted to suit the pupil’s potential, then 
an accurate assessment of his intellectual potential, relatively in- 
dependent of his past environment, is very useful. 


As one of a series of studies concerned with the development and 
validation of measures of general intellectual ability having mini- 
mum educational and cultural loading, this investigation asked 
primarily: for the population sampled, what is the nature of abilities 
measured by Progressive Matrices (1947)? It also sought informa- 
tion concerning the factorial structure of certain other ability and 
achievement tests commonly used in the primary grades. 


“Cold” and “Warm” Prediction 


Over the years there has been considerable debate concerning the 
utility of a construct such as “general intellectual ability,” which 
for purposes of this article will be considered as very similar to 
Spearman’s g. Terman, in an address delivered toward the end of 
his life, stated “I am convinced that to achieve greatly in almost any 
field, the special talents have to be backed up by a lot of Spearman’s 
g,” and later in the same address, “ .. . capacity to achieve far be- 
yond the average can be detected early in life by a well-constructed 
ability test that is heavily weighted with the g factor.” (21) 
Wechsler, in the preface to his latest book, says “I remain a reformed 
but unchastened Spearmanite.” (25) Here, there are examples of 
giants in the mental testing field who currently support the utility 
of a construct similar to Spearman’s g. 

On the other hand, the Differential Aptitude Tests, which make 
no direct use of the idea of general intellectual ability, have proved 
to be very useful in counselling high school students, while Guilford 


*The help of Mr. W. B. Elley and Dr. F. G. Robinson, who worked on this investiga- 
tion as research assistant is acknowledged. A paper on the study was presented at 
the June, 1960, Annual Meeting of the Canadian Psychological Association. 
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(14) in his recent studies of high-level intellectual performance in 
adults has suggested up to 120 ability factors, without hypothesizing 
ag. 

Since Spearman considered his g to be largely innate, the peren- 
nial heredity-environment issue is closely related to the g vs. no-g 
issue. Recent opinions of Hebb (15) and Piaget (19) continue to re- 
mind us that none of our mental capacities develop in isolation — 
that early sensory-motor and perceptual associations form the es- 
sential bases for a child’s later images and ideas — that the relation- 
ship between heredity and environment is “not additive but multi- 
plicative.” And so we have Vernon (24) suggesting that since we 
can never observe Intelligence A (innate differences due to genetic 
constitution), it would be wiser to forget all about it, and Burt (4) 
suggesting that on the contrary we should do our utmost to refine 
our methods of detecting such differences. 


As is so often the case in such matters, these apparent conflicts 
can be largely explained in terms of the purposes which the theories, 
and the tests based on them, are intended to serve. Cronbach (8) 
has recently diagrammed these differences in purpose, with examples 
of corresponding tests, in what he calls a “Spectrum of Ability 
Tests.” At one end of his spectrum are tests of maximum education- 
al loading including subject-matter achievement tests, toward the 
centre are such tests as the California Test of Mental Maturity, 
while at the other end of the spectrum are tests of minimum educa- 
tional loading including Raven’s Progressive Matrices and the 
Semantic Test of Intelligence. Cronbach differentiates the func- 
tions of the tests at the two ends of the spectrum as follows: 


Those toward the top are designed for cold-blooded prediction of 
future school success. One who has done poorly in past schooling is a 
bad bet for the future, no matter what his “intelligence” may be. Those 
who admit students to college or award college scholarships rarely take 
a chance on the student “who would succeed if he turned over a new leaf.” 
They prefer the test which deliberately handicaps the student who has had 
poor schooling er who has taken little advantage of it. On the other hand, 
the teacher or counsellor working with a student wants to know what un- 
developed resources he has. They can rely on past achievement for an 
estimate of probable future accomplishment when nothing out-of-the- 
routine is done for the student, but the mental test ought also to locate 
undeveloped potential that novel treatment may bring out. For the 
latter purpose the most information is provided by tests of types which 
have a minimum overlap with achievement. 


Tyler (23) also has distinguished between tests designed to pre- 
dict success assuming present educational treatments are continued, 
and tests designed to select able persons who have the potential to 
succeed under changed treatment. <A recent publication of the Am- 
erican Association for the Advancement of Science, concerned with 
the identification and guidance of able students (16), recognizes the 
utility of tests which can serve the second purpose when used 
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early enough in the pupil’s career that remedial treatment which 
will capitalize on the intellectual potential so revealed can still be 
effected. 


To relate this preamble to the investigation herein reported, the 
writer and some of his colleagues are engaged in several studies 
aimed at helping the teacher or counsellor who has this second 
purpose in mind. While accepting the utility of ‘cold-blooded” 
prediction for older pupils, these studies are attempting to validate 
tests which, particularly for younger Canadian pupils: (a) are 
measures of general intellectual ability, and (b) show a minimum 
of environmental bias. It is intended that such tests may assist the 
teacher or counsellor in economically assessing the intellectual 
potential of such pupils as those from lower socioeconomic strata, 
rural children, immigrant children, hard-of-hearing children, Indian 
and Eskimo children, poor readers, emotionally-handicapped child- 
ren, and others for whom the more common group and individual 
“intelligence” tests may be thought unduly culturally or education- 
ally biased. This particular study examines, through factor analysis, 
the construct validity of the Coloured Progressive Matrices as a 
measure of general intellectual ability for a group of Edmonton 
Grade III boys. 


Collection of Data 


Measures Used. In May, 1956, more than 3,500 Edmonton Grade 
III children, all those attending the Edmonton Public Schools at the 
time, were given a battery of group ability and achievement tests. 
From that battery the twelve tests and sub-tests listed below were 
selected for purposes of this study. (Hereafter the selected tests 
and sub-tests will all be referred to as tests). All of the tests 
selected were in the general domain of intellectual abilities. From 
examination of the tests, their manuals, and reported research, it 
was expected that they would represent four main factors: a 
general ability factor, a verbal factor, a number factor, and a 
spatial factor. The reported reliabilities of the tests were about 
0.8 to 0.9. Except as indicated below, raw scores were used for all 
tests. 


A. California Short-Form Test of Mental Maturity, Primary, 1953 S-Form, 
Spatial Relationships. (CTMM Spatial). 


B. California Short-Form Test of Mental Maturity, Primary, 1953 S-Form, 
Logical Reasoning. (CTMM Logical). 

C. California Short-Form Test of Mental Maturity, Primary, 1953 S-Form, 
Numerical Reasoning. (CTMM Numerical). 

D. California Short-Form Test of Mental Maturity, Primary, 1953 S-Form, 
Verbal Concepts. (CTMM Verbal). 

E. Detroit Beginning First-Grade Intelligence Test, Revised (Detroit). 
This test had been administered to the sample in September, 1953. 
Intelligence Quotients, rather than raw scores, were used. 

F. Progressive Matrices, 1957, Sets A, AB, B. (Prog. Mat.). 
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Gates Advanced Primary Reading Tests, Type 2, Paragraph Reading, 
(Gates Para. Read.) 

Gates Advanced Primary Reading Tests, Type 1, Word Recognition. 
(Gates Word. Rec.) 

California Achievement Tests, Primary, Form CC, Total Reading, 
(Calif. Tot. Read.) 

California Achievement Tests, Primary, Form CC, Arithmetic Reason- 
ing. (Calif. Arith. Reas.) 

California Achievement Tests, Primary, Form CC, Arithmetic Funda- 
mentals. (Calif. Arith. Fund.) 

California Achievement Tests, Primary Form CC, Total Language. 
(Calif. Tot. Lang.) 


Most of the above tests are rather well known in Canada, but 
some comment concerning Progressive Matrices may be in order. 
The 1938 version of Raven’s Progressive Matrices was designed to be 
a measure of Spearman’s g, to measure facility in perceiving rela- 
tionships and educing correlates. A matrix item is a two-dimen- 
sional analogies problem in which the subject is directed only to 
select the design which completes the pattern. The figures of any 
one item are altered from left to right according to one principle, 
from top to bottom acording to another. The subject must identify 
these principles and apply them to determine the needed design. 
This version of the test was one of the main tests used for military 
classification in Britain in World War II, and considerable re- 
search on it has been reported. In one recent review of research 
on this test, it has been described as as good a measure of g through 
one non-educational modality as has appeared on the market. (3) 
In one interesting Canadian study Burnett (2) found that for 25 
Grade IX subjects from each of Halifax, St. John’s, and Newfound- 
land Outports the mean Wechsler-Bellevue Performance I.Q.’s were 
respectively 103, 103, and 88, while the mean scores on Progressive 
Matrices 1938 were respectively 38, 42, and 41; this study, like 
many others, suggestes that Progressive Matrices is much less 
culturally loaded than is the Performance Scale of the Wechsler- 
Bellevue. 


eee eee 


An easier and coloured version of Progressive Matrices, for 
children of ages 5 to 11 years, was published in 1947; this was the 
test used in the present investigation. As with the 1938 version, 
the order of the problems in each set provides the standard training 
in the method of working, so that it is necessary only to show the 
person what to do (by pantomime if necessary), to let him work 
through the problems in standard order, and to learn from his 
own experiences how to solve them. The test may be used in group 
or in individual form. Published research on the Coloured Pro- 
gressive Matrices is rather sparse. For 100 nine-year-old Indiana 
school children it was found to correlate 0.91 with Full-Scale WISC 
I.Q.’s (18); for about 200 nine-year-old Minnesota school children 
it was found to correlate 0.71, 0.42, and 0.56 respectively with Otis, 
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California, and Kuhlmann-Anderson I.Q.’s (13); for 200 Indiana 
children entering Grade I it was found to be somewhat too difficult. 
(17) The published norms are considered by most writers to be 
quite unsatisfactory for North American use. 


Subjects. The sample of 300 boys used in this study was selected 
from 3,500 Edmonton Grade III pupils taking part in the 1956 testing 
program. The sample was stratified by schools, with the individuals 
within each school selected using a table of random numbers. Only 
those boys for whom Detroit Beginning First-Grade Intelligence 
Test scores were available were used in determining the quota for 
each school, and the selected individuals within each school. The 
median age for the sample was 9 years, 1 month. 


Analysis and Interpretation 
The Pearson product-moment correlations amongst the twelve 
tests are reported in Table I. 
The correlation matrix was factor analyzed by Thurstone’s 
centroid method, inserting the highest correlation of each column in 
the diagonal cells. Four factors were considered significant. These 


TABLE [ 


CORRELATION MATRIX 
(Decimal points omitted) 


Peat eee) a iawn eee Ce Ee eee Ty ieee Ts 


A. CTMM 
S)ap lae ae eer 
B. CTMM 
PRO CICAL TV icccccatite 095 
C. CTMM 
Numerical ........ 219 191 
D. CTMM 
WISIN tuna bani: —(21 222. 179 
TE LIGUT ONE gcse nce 168 213 441 324 
Ber rog. Mat. can 243. 078, 311.178: 291 
G. Gates Para. 
ACS Beieentad, 214) 1162)" 2878 (274) 468) (323 
H. Gates Word 
sie eens 150 099 282 399 414 333 744 
Pe Calit., 1 Ot, 
isd Yolo Jones 164 196 274 274 414 298 712 741 
Jaocalie Arith: 
CS ae We ee. 116 172 318 238 438 334 578 546 624 
K, Calif. Arith. 
TiC eae 186 146 282 242 324 288 442 438 400 508 
L. Calif. Tot. 
TGS eet cecgt cove: 080 168 354 306 468 324 564 702 652 556 468 


ALBERTA JOURNAL OF EDUCATIONAL RESEARCH Vol. VI, No. 2 


were rotated orthogonally using the two-by-two graphical method, 
and using positive manifold and psychological meaning as the main 
criteria in rotation.(22) The rotated factor solution is reported in 
Table II. 


The writer views factor analysis as basically just a helpful means 
of classifying the way persons behave in test situations. As with 
many other classification procedures, the same data may often be 
classified in several ways, and the particular classification selected 
is the one likely to be meaningful and useful. Thus other analysts 
might or might not arrive at factor solutions different from the one 
presented. It is submitted, however, that the rotated factor matrix 
presented in Table II is rather unusually compelling insofar as 
psychological meaning is concerned, and is one likely to provide 
information useful to teachers and others concerned with assessing 
the intellectual abilities of young boys. 


TABLE II 


ROTATED FACTOR SOLUTION 
(Loadings below 0.100 omitted from centre block of table) 


I II Tl IV h? 


ASCEMM popatislt eee he eee Oe eet AID Tec Dean peer 248 
Bac TMi Logical s 2.5 tees A. Lib RG. ain. ooo Los 169 
C. CTMM Numerical LOL Me PP EASY f 393 
De CEMMi Verbal Win ee hae dk Eee ell dace 1697 42he 509 .135 313 
BeDetroittesstle saben a ae Ae Cee ae 468 Dek A272. .468 
We PYTOo Mat ere ae et Sew enchant hte tid ee OOS) hate OSS oes 322 
GuUrates baran Reads Seman seer eae: 2009 1 20D Le oc0 mee 721 
HeiGatesuw ord nectar EP ce 476 026220 ).cco meee 197 
TP Calits LOtAReGad ace aat Bale ete ee, cael) maak, AGT #6231000 eee 735 
A aX BUG V7 2 i oh cal geal 84 or lc Rane Me MR ie Beh rh te Ae ed 458 .475 183 .355 595 
KeCalileArTithe shunt ee es, hee ee eee, 456 P3028 eee 363 441 
Vici GW Bed Wet i Lite avec Aer, Sa nee Maltese PRM EEA EAM oa 395 .520 380 .274 646 

Prope opeVariances 27004 pace een eee 201 142 100 .044 A87 


The last column of Table II indicates that only about one-half of 
the variance of these twelve tests is held in common, suggesting that 
a considerable proportion of the variation in the scores the boys 
made on these tests must be accounted for by factors other than 
the four identified. The achievement tests have the highest com- 
munalities, while the Deiroit, taken twenty-two months before any 
of the other eleven tests, has the highest communality of the 
ability tests. 


Factor I runs positively through all of the tests, with its highest 
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loadings on Gates Paragraph Reading, Progressive Matrices, and CT 
MM Numerical. It accounts for 41 percent of the communal vari- 
ance. It is interpreted as a general intellectual ability factor similar 
to Spearman’s g, involving facility in perceiving relationships and 
inferring further relationships. 

Factor II, accounting for 29 percent of the communal variance, 
has high loadings on all of the achievement tests, but no loadings 
on the ability tests. It is clearly a schooling factor, whose exact 
nature cannot be interpreted in this study, but which likely in- 
cludes such influences as the teaching received, particularly in 
reading, pupil attitudes toward school and school work, and so forth. 


Factor III, accounting for 21 percent of the communal variance, 
has loadings on all tests of a verbal nature with its highest loading on 
CTMM Verbal, and has no loadings on the three tests which appear 
to be non-verbal. It is clearly a verbal factor. 

Factor IV, accounting for 9 percent of the communal variance, has 
high loadings on the arithmetic tests, and is clearly a number 
factor. The loading of California Total Language on this factor 
might at first appear puzzling, but examination of this test shows 
that it is based almost entirely upon such mechanics of language as 
punctuation and spelling, which at this age-level might likely be 
associated with the mechanics of arithmetic. 

It will be noted that although several of the tests might be 
thought to be spatial in nature, no spatial factor appeared. A fifth 
factor, although not significant, was retained in the rotations for a 
time, but did not appear to have psychological meaning, and certain- 
ly was not spatial in nature. 


Conclusions 


1. The four factors emerging from this study can be clearly 
identified as g, schooling, verbal, and number. 

2. The Coloured Progressive Matrices is one of two tests having 
highest loadings on g, and has no loadings on the other factors. 

3. Coloured Progressive Matrices warrants more intensive in- 
vestigation as a relatively culture-free and economical measure of 
general intellectual ability. Such investigation should include 
studies similar to this at other age-levels, in other types of com- 
munities, and for girls, and should include the establishment of 
appropriate norms. 

4, Pending such investigations, this test can be usefully employed 
as an indicator of g for urban boys of about age nine years for 
whom more common group or individual “intelligence” tests may 
be considered unduly educationally or culturally biased. 

5. For groups such as that studied, the Detroit Beginning First 
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Grade Intelligence Test has loadings of about 0.4 to 0.5 on each of 
g and verbal ability, with lesser loading on the number factor. Its 
relatively high communality, even though administered twenty- 
two months before any other tests in the battery, indicates its 
value as a predictor of achievement at the end of Grade III for 
classes receiving the usual type of teaching. 

6. The loadings of the various sub-tests of the California Short 
Form Test of Mental Maturity, Primary, raise some questions as to 
whether these sub-tests are appropriately named. 


7. Table II gives an indication of the factor loadings of the 
achievement tests. Though the exact nature of the schooling factor 
could not be ascertained, the importance in Grade III achievement 
of influences other than ability factors is clearly demonstrated. 


Summary 


This study is one of a series concerned with the validation of 
measures of general intellectual ability having minimum education- 
al and cultural loading, and was particularly concerned with the 
nature of abilities measured by the Coloured Progressive Matrices. 
For a stratified random sample of 300 Edmonton Grade III boys, 
intercorrelations of twelve ability and achievement measures were 
factor analyzed by the centroid method with orthogonal rotation, 
yielding four factors identified as g, schooling, verbal, and number. 


Coloured Progressive Matrices was one of two tests having 
highest loadings on the first factor, and had no loadings on the 
other factors. It was concluded that this test can be employed as an 
economical indicator of general intellectual ability for boys of this 
age for whom group or individual “intelligence” tests may be con- 
sidered unduly educationally or culturally biased. Information 
concerning the factorial structure of the other tests was obtained. 


Prediction problems in which it is assumed that the pupil will 
continue in an environment similar to that of his past, are contrast- 
ed with prediction problems in which it is assumed that the pupil’s 
environment may be altered to better realize his potentialities. 
Further factor-analytic, longitudinal, and cross-cultural studies in 
the series are proceeding. 
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TEACHER QUALIFICATIONS AND GRADE X 
MATHEMATICS ACHIEVEMENT 


Sripney A. LINDSTEDT 


Faculty of Education 
University of Alberta 


The competence of teachers is obviously of primary importance 
in any educational system. The Report of The Alberta Royal Com- 
mission on Education (1) states, “The most important factors in the 
success or failure of education are the quality and supply of 
teachers.” 


Many factors make up that complex quality called teacher 
competence. Some of these factors are tangible and can be ob- 
jectively measured: experience, training, educational background 
in a specific subject area, subject preference. Other factors, ob- 
viously of great importance, are intangible and can only be measur- 
ed subjectively: attitude, interest, industry and personality. 


This study is limited to a consideration of only those character- 
istics which can be measured with some degree of objectivity. 
Such characteristics are currently being used for very practical 
purposes, for example, years of training and years of experience 
make up the main determinants for teachers’ salary schedules, and 
teacher-training programs recognize the importance of background 
content courses in specific subjects. 


In order to determine what effect these factors have upon 
teacher competence, it is necessary to have some criteria for the 
measurement of this competence. Such criteria are difficult to 
establish; they will vary with the many divergent philosophies of 
educational objectives. However, two reports of The Committee 
on Criteria of Teacher Effectiveness (2) have listed student achieve- 
ment as one of the “ultimate criteria” of teacher effectiveness. 


Student achievement in turn, may be measured in various ways, 
each way dependent upon its own catalogue of objectives. The re- 
sults of examinations is one way, and a study by D. B. Black (3) 
indicates that the Grade IX Departmental Examinations are valid 
measures of educational achievement. 


This study then investigates the impact that certain tangible 
and measureable characteristics have upon the competence of 
teachers. The characteristics selected are (a) years of teaching 
experience, (b) years of training, (c) the number of University 
mathematics courses taken, and (d) the subject preference of the 
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teacher. The results of their pupils on the final examination in 
Grade IX mathematics are the criteria for measuring teacher com- 
petence. 


The Collection and Validation of Data 


This study is limited to teachers of Grade IX mathematics in 
Alberta schools during the year 1957-58. During the spring term 
of 1958, the Alberta Royal Commission on Education conducted a 
survey of the teacher force in the province. An extensive report 
(4) was prepared which compiled and analyzed the data in a 55- 
item questionnaire which had been completed by over 99% of the 
teachers. This report contains reliable data relative to the four 
characteristics listed above. 


The official records in Grade IX mathematics final examination 
for 1958 of the Examination Branch of the Department of Education 
are used to measure student achievement, which in turn, is the 
criterion used to measure teacher competence. The standings are 
recorded in stanines. The students are grouped together by schools 
and therefore, in many cases, by teachers. 


However, in larger schools, where more than one teacher is in- 
volved in teaching Grade IX mathematics, it is not possible to re- 
late pupils to a particular teacher. For this reason, all Grade IX 
mathematics teachers can not be included in this study. A sample 
of 22% of the total population is used. Teachers from all Divisions, 
Counties, from the cities of Calgary and Edmonton, and from in- 
dependent school districts make up a sample of 161, with a pro- 
portionate number of teachers from city schools and from non-city 
schools. 


This sample requires some validation for representativeness, 
particularly because it includes only the smaller schools in cities. 
To determine its representativeness, the sample is compared to the 
total population of Grade IX mathematics teachers with respect to 
certain factors, and the Chi? test for “goodness of fit” is applied. 


Table I presents a summary of the results of these comparisons, 
and in each case, the Chi? test indicates that the sample is repre- 
sentative of the total population. The data provided by the sample 
may therefore be used with confidence to determine whether or not 
there are any significant differences in teacher competence de- 
pendent upon the factors under consideration. 
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TABLE I 


Vol. VI, No. 2 


REPRESENTATIVENESS OF SAMPLE OF GRADE IX 


MATHEMATICS TEACHERS, RELATIVE TO 
VARIOUS FACTORS 


Analysis of Data 


Factors for | Chi? | df. | P | Difference 

Groups Compared | Comparison 

Sample of 161 Years of 

Teachers to Teaching } 

Total Population Experience 2.2 742 4 2 Not Sig 

Sample of 161 Years of 

Teachers to Professional 

Total Population Training wet .99 2 62 Not Sig 

Sample of 161 Number of University 

Teachers to Mathematics Courses 

Total Population « |“laken 2. See 1.85 3 62 Not Sig 

Sample of 161 Subject | 

Teachers to Preference | 

Total Population | of Teachers ccc Al 1 53 Not Sig 

Sample of 26 

City Teachers to | Years of 

Total Population | Teaching 

of City Teachers PTEXPeCTICNCe | .jccisscsiainsicnrcssreennee re | 4 .63 Not Sig. 

Sample of 135 

non-city teachers 

to Total popula- Years of 

tion of Non-city | Teaching 

Teachers Experience acs4cccaeaes 5.87 4 21 Not Sig. 

Sample of 5590 

Students to Total | Stanine 

Population of Gr. | Scores in 

IX Students Mathemiatics 2...2eeek | 3.08 6 80 Not Sig. 
| | 

Sample of 1664 Stanine 

City Students to Scores in | 

Total Population _ Mathematics onccccsccesccsssssesseseennee 4.47 6 61 Not Sig. 
| | 

Sample of 3926 | 

Non-city students | Stanine 

to Total Popula- Scores in 

tion Mathematics .2....4.5049 3.00 6 ¥i0) Not Sig. 


First subsidiary problem 


Are there any significant differences between city school teach- 
ers and non-city school teachers with respect to experience, years 
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of training, mathematics background, and placement in their pre- 
ferred subject area? 

When the total population of city teachers of Grade IX mathe- 
matics is compared to the total population of non-city teachers of 
Grade IX mathematics with respect to the above mentioned factors, 
the Chi? test of independence gives the results that are reported in 
Table II. 

TABLE II 


DIFFERENCES BETWEEN CITY SCHOOL TEACHERS AND 
NON-CITY SCHOOL TEACHERS OF GRADE IX 
MATHEMATICS WITH RESPECT TO CERTAIN 

FACTORS 


Variable for Comparison r Difference 


Years of Teaching Experience .............. 
Wears Ofelrainingtyirs 204 ..2.bhd 


No, of Univ. Math Courses. ..uscccsinncon 


| 
| 


*Academic and Professional training beyond Grade XII. 


Compared to non-city school teachers, city school teachers have 
more years of training, a greater number of University mathematics 
courses, and a greater preference to teach in the mathematics- 
science field. 


Second subsidiary problem 


The analysis of the first subsidiary problem above, indicates 
that city teachers do differ from non-city teachers with respect to 3 
measurable traits. Are these differences reflected in the: results 
of pupils on the Grade IX final examination in mathematics? Do 
city school pupils have a higher standing than non-city school 
pupils? 

Comparing the stanine scores of 1,664 city school pupils with 
the scores of 3,926 non-city school pupils, and using the Chi’ test of 
independence, the results indicate no significant difference between 
the two groups.* In this comparison, the influence of these 3 
tangible factors is apparently absorbed by the impact of many 
other important factors which produce teacher competence. 


—. 


*Chi? — 4.85; df. = 8; P = .75 
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Main Problem 


Notwithstanding the results of the analysis of the second sub- 
sidiary problem above, further consideration is given to each of the 
4 factors to determine whether or not any significant difference is 
reflected in the results of the final examination. The factors are 
considered separately and in combinations. A more powerful 
technique—that of analysis of variance—is used to make the 
comparison. 


The influence of years of teaching experience. When pupils are 
divided into groups according to the years of teaching experience 
of their teachers, and when the mathematics stanine scores of these 
groups are compared, the Chi? test of independence indicates some 
significant differences between groups. An analysis of variance 
is used to determine exactly where these differences occur. Table 
III summarizes the results of this analysis. 


TABLE III 
ANALYSIS OF VARIANCE: GRADE IX MATHEMATICS 
RESULTS WITH PUPILS GROUPED BY THE YEARS OF 
TEACHING EXPERIENCE OF THEIR TEACHERS 


ms wn g g n g E 52] 5 B + ; 3 oe 
ag>s | oO gas | SESS | a ges | a bss 
Sieh ie Bae) || scot e lp ooo omlmorgne 
§ 320 | § fe | § 59 | & 22 | § Ss 
HE sep | Serre Fis Ts) 
| 
No. of pupils oc. 115 108 558 1,183 2,418 
SH ICOresi¢ an sek aid 502 2,655 5,863 12,343 
Wear) Gaius Ge ae 4.98 4.65 4.76 4.96 | 5.10 
OL. Eee at ee ee 3.88 3.82 4.11 3.84 3.59 


| 
Total no. of pupils: 4,382; Total y Scores: 21,936; Means of Totals: 5.01 


Applying the t-test, significant differences are found between the 
means of Groups 3 and 4, (.01 < P < .0.5), between Groups 2 and 
d, (01 < P < .05), between Groups 3 and 5, (P < .01), and be- 
tween Groups 4 and 5, (P < .01). For all other combinations P 
is greater than .05. 

Teachers with 10 or more years of experience are more effective 
than teachers with less experience with the exception of those with 
only one year’s experience. (However, in this study, only 6 
teachers are involved in the group with 1 year of experience and 
this small number affects the validity of any finding relative to this 
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group.) Teachers with 5 to 9 years of experience are more ef- 
fective than those with 3 or 4 years of experience. 


The influence of years of training beyond Grade XII. The Chi? 
test of independence indicates no significant differences between the 
mean scores of groups of pupils classified by the years of training 
of their teachers. (Chi? — 21.88; df = 16; P = .15) However, 
an analysis of variance does indicate some significant differences. 
Table IV summarizes this analysis. 


TABLE IV 
ANALYSIS OF VARIANCE: GRADE IX MATHEMATICS 
RESULTS WITH PUPILS GROUPED BY THE YEARS OF 
TRAINING OF THEIR TEACHERS 


Group 1 Group 2 Group 3 
Teachers Teachers Teachers 
with 1 year or with 2 or 3 years with 4 years or 
less of Training of Training more of Training 
No. of pupils ..... 1,053 1,508 | 2,644 
BSRCOLES | hire 7,513 7,389 | 13,520 
| | 
GE, ee 4,99 | 4,90 | 5.11 
SB ee ee 3.91 3.67 | 3.48 


Total no. of pupils: 5,655; Total s scores: 28,422; Mean of Totals: 5.03 


The t-test indicates significant differences between the means of 
groups 1 and 3 (P = .04); between the means of groups 2 and 3 
(P < .01) but not between the means of groups 1 and 2 (P > .10). 
This indicates that no significant differences are found until 4 or 
more years of training is reached. 

The influence of training combined with experience. A two-way 
analysis of variance is presented with the teachers grouped horizont- 
ally by years of experience, and vertically by years of training. 
Table V is a summary of this analysis. 

The following combinations of the above groups are now con- 
sidered: 

Combination A: Groups 1, 2,and 4. Mean: 4.66 
Combination B: Groups 3, 5,and 7. Mean: 5.01 
Combination C: Groups 6, 8, and9. Mean: 5.14 
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TABLE V 


TWO-WAY ANALYSIS OF VARIANCE: GRADE IX 
MATHEMATICS RESULTS WITH PUPILS GROUPED 
HORIZONTALLY BY TEACHERS’ YEARS OF EXPERIENCE 
AND VERTICALLY BY TEACHERS’ YEARS OF 
PROFESSIONAL TRAINING 


Years of Teaching Experience Means of 

totals for 

Years of Professional ay of 
Training Up to 4 5 to 9 10 or more Steet 

years years years ainine 


Group 3 
Mean: 5.25 4.78 


Group 1 Group 2 
Uptto 1fveareia.d naw eeet 
Mean: 4.71 | Mean: 4.38 


| 
Group 4 | Group 5 Group 6 


2 OF, BIVECATS Eline ee eae 
cee 4.88 ote, 5.07 | Mean: 4.99 4,98 


| Group 7 Group 8 Group 9 
4 or moresyears 25.2 
ears: 4.70 | Mean: 5.24 Raga 5.20 5.05 


4.89 5.15 4.94 


Mean of totals for 
EXDETIENCE Viens s.acceee cee 


4.76 | 


Application of t-test shows that combination A, representing 
small amounts of training and experience, differs significantly (P = 
.035) from combination B, representing more training and exper- 
ience, and differs very significantly (P < .01) from combination C, 
representing the most training and experience. In general these 
data indicate that a combination of training and experience increases 
significantly the competence of Grade IX mathematics teachers. 


The influence of the number of University mathematics courses 
taken by the teacher. When pupils are divided into groups 
according to the number of University mathematics courses taken 
by their teachers, and when the stanine scores in the Grade IX 
final examination in mathematics for each of these groups are 
compared by using the Chi? test of independence, no significant 
differences are found. An analysis of variance also produces a re- 
sult of no significant differences among the means of these groups. 
The number of University mathematics courses taken by teachers 
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does not reflect any significant differences in the competence of 
Grade IX mathematics teachers, when that competence is measur- 
ed by the results of the pupils in the final examination. 


The influence of subject-preference of teachers. In this analysis, 
the teachers are divided into two groups, viz: (1) those who listed 
the mathematics-science field as their number one preference, and 
(2) those who listed some other subject area as their number one 
preference. The stanine scores in mathematics of the pupils whose 
teachers are in Group 1 are significantly higher than the scores of 
pupils whose teachers are in group 2, according to a Chi? test of 
independence. Chi? = 30.16; d.f. = 8;; P < .01. 


Summary of Findings* 


1. There are some significant differences between city school 
teachers and non-city school teachers: city school teachers have 
more training, more mathematical background, and more preference 
for the mathematics-science field. 


2. There are no significant differences in teaching experience be- 
tween city teachers and non-city teachers. 

3. Teachers with 10 or more years of experience are more compe- 
tent** than teachers with less experience, with the exception of 
those with 1 year experience. (This latter group represented by 
only 6 teachers in this study, is not reliably measured.) Teachers 
with 5 to 9 years of experience are more competent than teachers 
with only 3 or 4 years of experience. 

4. Teachers with 4 or more years of training are more competent 
than teachers with less training. 


5. Teacher competence is consistently increased when years of 
training are combined with years of experience. 

6. The number of University mathematics courses taken by teach- 
ers does not reflect any significant difference in the results of Grade 
IX mathematics examinations of pupils. 


7. Those teachers who indicate that the mathematics-science 
field was their number one preference have pupils with a higher 
average standing in the final mathematics examination. 


Recommendations 


This study uses data from The Teacher Force of Alberta, 1957- 
1958, a report prepared by MacArthur and Lindstedt for the Alberta 
Royal Commission on Education. The information contained in this 


*These apply only to Grade IX teachers of mathematics during the school year 
1957-58. 


**This competence measured by the standing of their pupils in the final mathematics 
examination, June, 1958 
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report should be used for further research to complement the find- 
ings of this study. In particular, the following studies are recom- 
mended: 

1. Similar studies in other subject areas. The findings in, say, 
the field of English, may be different; the composite results for all 
Grade IX subjects would be very interesting. 


2. Similar studies should be made at the Grade XII level. The 
findings with respect to teachers of Mathematics 30 may be different 
from the ones reported in this study. 


3. Similar studies, using more “intangible” factors, should be 
made to complement the findings of this report. 


Because years of training and years of experience are the basic 
factors in the structure of teachers’ salary schedules, this report 
has some implications in this area. If salary is to be related in some 
measure to the effectiveness of the teacher, this study, while it 
does not provide a clear blueprint for providing this relationship, 
indicates a few guideposts for the general principles upon which 
schedules may be based. A more prescriptive combination of train- 
ing and of experience may improve the reliability of salary schedules 
with respect to the recognition of teacher effectiveness. 


This study, also, has implications for the programs offered by 
teacher-training institutions. It suggests that the program should 
be of at least 4 years duration. It points out the desirability of com- 
bining training with experience. Perhaps the practice-teaching 
courses should be increased in number and in length, or the implic- 
ation may be that some type of apprenticeship should be introduced 
into the training program. 

The results of complementary surveys, as suggested in the 
recommendations above, must be analyzed before making any 
suggestions regarding the importance of content courses in a 
teacher-training program. There may be implications, here, con- 
cerning further differentiation between the certification of High 
School teachers and of Junior High School teachers, and concerning 
the nature of content, background courses for teachers. 


One fairly clear generalization, which this survey substantiates, 
is that teachers do best in the subject-field which they prefer. 
Superintendents, principals and other administrators are respect- 
fully reminded of this when making placements. 
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THE USE OF WECHSLER INTELLIGENCE SCALE FOR 
CHILDREN IN THE DIAGNOSIS OF RETARDED 
READERS* 


W. B. DockKrRELuL 
Faculty of Education 


Since the publication of “The Measurement of Adult Intelligence” 
(11) in 1939, attempts have been made to use differences between 
subtests on the Wechsler scales for diagnostic purposes. Clinicians 
have been cautioned on the use of these subtests for two reasons. 
Thorndike and Hagen(10) express the first reason when they ob- 
serve that “A profile must be interpreted with a good deal of caution 
because even unreliable differences may look quite impressive”, 
Cronbach (3) in discussing a formula for identifying psychopaths 
points out the second difficulty saying that “These signs would 
falsely label many adequately adjusted people”’. 


Techniques have been developed to meet the first problem. 
Haxwell(8) and Davis(4) have each developed methods of esti- 
mating the reliability of subtest differences. A modification of 
Davis’s technique has been developed in the Education Clinic of 
the University of Alberta which will be published shortly. 


This paper is concerned with the second problem, demonstrating 
the empirical validity of the profile, and also with a third problem, 
establishing the diagnostic significance of a profile. The use of the 
diagnosis has been a source of much confusion. A test score or pro- 
file can be used for classifying, that is, assigning an individual to one 
of several categories, or for diagnosis, that is, identifying a cause or 
explanation of the behaviour. The term ‘retarded readers’ is a gross 
classification of a condition that can be the result of a number of 
causes. Diagnosis is the second step that would establish the cause 
of the retardation in a specific case. 


Related Studies 


Altus(1) attempted to isolate empirically the WISC signs of 
reading retardation in the profiles of twenty-five children. She 
apparently used the profile only for categorizing and not for diagno- 
sis. It seems unlikely that a WISC profile would be used for classify- 
ing in this way. A reading test would always be used and the re- 
tardation would, therefore, be demonstrated independently of the 
WISC profile. Altus(1) too, had no control group and as Sheldon 

*Based in part on a paper presented to the 1960 Annual meeting of the Canadian 


Psychological Association. The author’s thanks are due to Miss J. Reid and Mr. W. 
Elley for assembling the data and for much of the statistical computation. 
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and Garton (9) point out “it would have been possible to account 
for (the profile) in terms of other variables common to the sample 
of children used.” Sheldon and Garton improved on this by using a 
group of children matched for age and sex but classified as not 
possessing “a known reading difficulty”. It is not clear how ade- 
quate a control this is. Sheldon and Garton do not say how they 
obtained their control group nor whether such variables as “ethnic 
group” and “value of the sub-culture” (9) or indeed actual reading 
retardation, were controlled. In view of the very small size of the 
experimental’ group, eleven, detailed matching seems advisable. 
To get “a more sensitive picture of the differential performance of 
poor readers’ (9) Sheldon and Garton reverted to an earlier pro- 
ceeding (Burks and Bruce(2)) and calculated deviation scores 
rather than average scaled scores. It is difficult therefore to com- 
pare the profiles from these studies, with the others. 


Two studies which attempted a theoretical explanation of their 
findings were Graham (6) and Burks and Bruce(2). Graham ana- 
lysed profiles of thirty-one children referred to the Psychological 
Services for Children at the University of Denver. He used no 
control group but made the interesting observation that ranking 
tests with others in the same scale, rather than on the full profile, 
eliminated apparent anomalies. He pointed out that his findings 
are congruent with the hypothesis that “the U.R. (unsuccessful 
reader) is resisting, unconsciously, the emotional climate of the 
school or home“ (6). Burks and Bruce(2), with an experimental 
group of thirty-one poor readers and a control group of good 
readers, contrasted the deviations of scores in test age. The use of 
a control group of good readers would presumably emphasize he 
aspects of the WISC profiles relevant to achievement in reading. 
On the basis of their findings Burks and Bruce hypothesized “a 
pattern common to poor readers which can be understood in terms 
of Goldstein and Scheerer’s concepts of concrete and abs-ract 
attitudes” (2). | 


Further sifting through of test protocols, to obtain an empirical 
profile, did not seem necessary. Instead precise hypotheses were 
formulated on the basis of clinical observation and the preceeding 
research. Because of the theoretical and experimental limitations 
of the Altus and Sheldon and Garton studies the hypotheses were 
derived for the most part from Graham and Burks and Bruce. They 
were, that in the Verbal Scale both Comprehension and Similarities 
would be greater than each of the other three subtests and, on the 
performance Scale, that Picture Arrangement would be greater 
than Coding and Block Design and that Block Design would be 
greater than Coding. 
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Procedures 


The subjects of the investigation were all children accepted for 
remedial instruction by the Education Clinic of the University of 
Alberta in 1959 and 1960 for whom a full WISC profile was avail- 
able, a total of thirty-four. All had a discrepancy of at least two 
years between expected reading level as derived from the WISC 
Full Scale I.Q. and actual reading level as measured by the Gray 
Oral Reading test. The group consisted of twenty-nine boys and 
five girls ranging in age from 8.2 years to 14.9 years with a mean 
age of 11.1 years. Their mean WISC I.Q.’s were Verbal Scale 100.68, 
Performance Scale 107.70 and Full Scale 104.53. The standard 
deviations were 11.75, 12.44 and 11.06, respectively. The mean I.Q.’s 
are slightly above Wechsler’s norms but within the normal range. 
No control group was used. Differences due to age and sex were 
tested within the experimental group. No ethnic nor subcultural 
factor was found that distinguished the experimental group from the 
total school population. The hypothesis was, therefore, that the re- 
tarded readers would show a subtest pattern that distinguished 
them from the population as a whole. The standards for the 
population as a whole were Wechsler’s norms. These norms are 
currently being checked for Alberta and though the sample is not 
yet complete no significant subtest differences have yet been found. 


Results 
Table I gives the t test of the differences between WISC subtest 
means of the group of retarded readers. 


TABLE I] 


T TESTS OF THE DIFFERENCES BETWEEN MEAN 
SUBTEST SCORES 


Subtest | Mean Subtest | Mean | Diff. | t | 
Comprehension. ............... ios Information 8.68 2.85 5.94 sig. at .01 level 
Comprehension. .............-. 11.53 Arithmetic 9.24 2.29 4,24 sig. at .01 level 
Comprehension _ ..........0. 11.53 Vovabulary 9.76 a Rey 4.02 sig. at .01 level 
Similaritiess2n44.5..) 11.44 Information 8.68 2.76 5.74 sig. at .01 level 
Similarities) #.4.c.csnee 11.44 Arithmetic 9.24 2.20 4.89 sig. at .01 level 
SimilariticS ea. seem 11.44 Vocabulary 9.76 1.68 5.60 sig. at .01 level 
Picture Arrang. occ 12.32 Coding 9.53 2.79 3.67 sig. at .01 level 
Picture Arrang. ccc 12.32 Block Design | 10.85 1.47 2.49 sig. at .05 level 
Block Design ccsscccscnes 10.85 Coding 9.53 aby 1.76 not sig. 

Discussion 


Figure I and Table II compare the findings of this and previous 
studies. The present study confirms the findings of Graham (6). 
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Altus — dotted line 
Dockrell — broken line 


Fig. 1—THREE WISC PROFILES* 


*Compare with Sheldon and Garton’s graph: Alberta Journal of Educational Research, 
December, 1959, p. 266. 


TABLE II 
WISC SIGNS OF RETARDED READERS* 


Bold Type indicates — Agreement 
Italic Type indicates — Disagreement 
Light Type indicates — Unique Finding 
* Within scales where data reported permits. 
89 


ALBERTA JOURNAL OF EDUCATIONAL RESEARCH Vol. VI, No. 2 


It confirms five of the six findings of Burks and Bruce(2). The 
sixth difference in the present study is in the same direction as in 
Burks and Bruce’s study but is not as large and is therefore not 
statistically significant. The study confirms Altus’ findings that the 
Coding, Arithmetic and Information are low and that Picture Ar- 
rangement and Picture Completion are high. It fails to confirm the 
finding that Object Assembly is high and disagrees with the find- 
ing that Vocabulary is high. The study fails to confirm any of 
Sheldon and Garton’s (9) findings. Under the mistaken impression 
the “Altus’ highest mean subtest was Object Assembly” (9) Sheldon 
and Garton place their major emphasis on this subtest. None of 
the other studies agrees with them. 


On examination of the studies other than that of Sheldon and 
Garton, a clear pattern emerges. Retarded readers, on average, are 
low in Information, Arithmetic and possibly Vocabulary on the 
Verbal Scale and higher on Comprehension or Similarities. On the 
Performance Scale they are low on Coding and high on Picture 
Arrangement and possibly Block Design or Object Assembly. Both 
Graham and Burks and Bruce interpret their findings in some 
detail but in view of the disparities it seems wiser to interpret with 
caution. Arithmetic and probably Information and Vocabulary are 
lower than the other verbal tests. In our society much of the 
knowledge and skills in the three low areas are derived either from 
school or reading. They could, therefore, either be a result of 
poor reading or indicate a more general difficulty with the school, 
but not necessarily “unconscious resistance.” (6) 


The only other certain finding is that Coding is lower than other 
Performance subtests. Burks and Bruce draw attention to this 
and stress the memory function in Coding. This subtest, however, 
merits further examination. Learning to recognize nine meaningless 
symbols, to reproduce them accurately and to relate them to estab- 
lished meanings (digits) closely resembles learning to read and 
write. It isolates the visual aspects of reading from the auditory and 
from meaningful association. Of the skills needed in reading, 
Coding taps only visual discrimination and memory. Goins(5) has 
pointed out that it is possible to predict good and poor readers 
before Grade I by a test of visual memory and discrimination. A 
recent study at the University of Alberta investigated the effects 
of tachistoscopic training on two groups of Grade V and VI children 
—one group with good and one with poor Visual Form Memory 
scores on the Monroe and Sherman Diagnostic Reading Test. Asa 
result of the training, the high visual memory group increased their 
reading rate and the low group declined. It is hypothesized, there- 
fore, that Coding measures this visual discrimination and memory 
skill that is so important in learning to read both letters and numbers 
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throughout the primary school; and further, that a typical retarded 
reader WISC profile with a low Coding score is a diagnostic sign of 
importance in planning a remedial programme. Research along 
these lines is currently proceeding. 


12. 


13. 
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TEACHER SATISFACTIONS AND DISCOURAGEMENTS 
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Calgary 

The Problem 

This study is concerned with the satisfactions and discourage- 
ments of beginning teachers. More than 2,000 teachers in Manitoba, 
Saskatchewan and Alberta started to teach in September, 1958. 
From these 148 were selected for this study by superintendents of 
schools in the southern part of the prairie provinces. The super- 
intendents explained the study and asked the principals, or the 
teachers, if they would wish to answer an anonymous questionnnaire 
during an interview. The superintendents gave the teachers’ names 
to the present writer when he called early in June, 1959. In addition 
some respondents were contacted during July, 1959, at summer 
school, and seven teachers were interviewed during the first week 
of September, 1959. These last mentioned respondents increased 
the rural-town group to 74, and the city group to 74. All respond- 
ents were asked 33 specific questions related to their first year to 
ascertain which factors had helped, or discouraged, or had not ap- 
preciably affected their teaching. After each interview the teacher 
was asked to mention the highlights of the first year and to cite any 
discouragements. 


Related Studies 

Sydney Katz secured data from ten provinces in Canada for his 
report in MacLean’s magazine (4). The Canadian Home and School 
and Parent-Teacher Federation has shown continued interest (1). 
J. Katz reported teachers’ opinions in Manitoba on the practical 
value of professional training (5). William’s study reported on 
interviews with 50 superior teachers in the United States (11). The 
American Association of School Administrators issued a concise 
pamphlet in 1959 on teacher orientation (3). In 1953 Miller and 
Hodgson studied the problems of the beginning teacher in Alberta 
(7). The most comprehensive report on teachers, who had spent 
only a year in the classroom, came from the National Education 
Association (8). The Report of the Royal Commission on Education 
in Alberta was made public in December, 1959 (2). As of January, 
1960, when this present study was completed, the Report of the 
Royal Commission on Education in Manitoba had not been publish- 
ed (6). 
The Interview 

The writer handed the respondents a questionnaire and explain- 
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ed that the answers were confidential and anonymous. The subject 
responded to the questionnaire while the writer recorded the ans- 
wers. An item was marked “H” if the respondent judged he had 
been helped by this factor; ‘“D” indicated a discouragement. If 
neither, the space was left blank. At the close of the interview the 
respondent was asked to mention the most pleasant experience dur- 
ing the year, and the sharpest discouragement. Care was taken to 
differentiate between a temporary disappointment and a genuine 
discouragement. 
Findings 

Marital Status and Age 

About one teacher in six was married, as Table I shows. About 
a third of the respondents were men, and slightly more than half 
of the men were married. The respondents’ ages are shown in 
Table II. Over half of the beginning teachers were 20 years of age, 
or less. One in four was in the 21 to 25 year group, and the remain- 
ing 16.6 per cent were older. 


TABLE I 


PERCENTAGE DISTRIBUTION OF RESPONDENTS SHOWING 
TYPE OF MARITAL STATUS AND SEX (N = 147)* 


Marital Status 


Type of School Married Unmarried 
Male | Female Male | Female 

PEELE SEO WINE orsictdencicscsesiostcanss ss 4.0 1.2 10.5 34.0 
ANT SCO), Spee eee ees eee 
(COAG 5085) ES ee eee Re 8.1 1.5 9.4 30.7 
ON) sa YG a ie Coat 
ANS ENC) OFS Ree De Smee 14.8 | 84.6 

Males = 32% Females = 68% 


*One female respondent was divorced and was not included in this table. 


Academic Training 

In Table III the figures 0.6 and 0.7 represent one respondent and 
are not significant. One teacher in five held a degree, and three 
respondents out of four had grade twelve standing. Three persons 
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TABLE II 
PERCENTAGE DISTRIBUTION OF RESPONDENTS SHOWING 
AGE, MARITAL STATUS AND SEX (N = 147)* 


Marital Status 


‘ Married Single 
Age group, in years 
To % Yo %o 
Male Female Male Female 

I8sor voungeriescaas ee 1.4 
19; to, 20 5 es Oe oe ee 1.3 16.7 37.5 
Zito Zee eo eee eee 25 0.8 1.2 21.4 
26'to 30 ae Sa ee ee 4.2 1.3 1.7 4.7 
SLO 39 8 eee ee 3.0 0.6 
AD to AG Beer ee a eerie 0.6 
Totals in per CeENt occ 1p! 2.7 19.6 65.0 


*One female respondent was divorced and was not included in this table. 


TABLE III 
PERCENTAGE DISTRIBUTION OF RESPONDENTS SHOWING 
TYPE OF SCHOOL, ACADEMIC TRAINING AND SEX 
(N = 148) 


Academic Training 


More than 
Less than grade 12, 
Type full Grade 12 but less Bachelor’s Master’s 
of Grade 12 than degree degree 
School Bachelor’s 
Jo Jo Jo % % Jo Jo Jo Jo Jo 
M F M F M F M F M F 
Rural- 
town 0.7 VAY 41.094 232.5 0.7 1.4 2.0 
(N=74 
City: eee 8.1 | 22.5 0.7 0.7 8.2 9.5 0.6 
(N=74 | 
ye ee ake bk Py Og A a eee eee ec ree ee re 
Totals | 2.1 | 74.1 | 3.5 | 19.7 | 0.6 
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began teaching with less than grade twelve, and five respondents 
had training beyond grade twelve, but had not earned a degree. 
Teachers with higher qualifications were located in the cities. In the 
rural schools 2.0 per cent of the respondents had a degree, and in the 
cities the figure was 18.3 per cent. 


TABLE IV 


PERCENTAGE DISTRIBUTION OF RESPONDENTS SHOWING 
TYPE OF SCHOOL, PROFESSIONAL TRAINING AND SEX 
(N = 148) 


Professional Training 


Less than 7% months 14 to 27 B.Ed., or 
Type of School 742 months |to 10 months} months more 


Jo Jo %o Jo Jo 7 Yo Jo 


M F M F M F M F 
CT ES at's a 1.4 2.8 6.9 | 29.6 6.3 2.0 0.7 
ONES (1) ee ae 
AL ae ee 4.1 8.1 ria UT a Ea) 6.7 42 4.0 6.0 
(ose G0) alee le Sa ee 
| 
Beira Sitar tae SS, 16.4 53.7 19.2 10.7 


Professional Training 

The heading for column 1 in Table IV indicates less than the 
typical “university year” of about seven and a half months. Column 
2 includes two groups: teachers who had trained in a Teachers’ 
College, and those who had spent a full year in a Faculty of Educa- 
tion. Of the 148 respondents seven out of ten had studied a year, 
or less, in professional schools, and almost a quarter of this number 
had spent less than seven and a half months learning to teach. 
About two persons out of ten had spent from two to three years as 
students in a professional school, and one out of ten had acquired 
a professional degree. 

Did the pupils in the rural-town areas have their proper share of 
better trained teachers, those with more than a year of training? 
The facts indicate otherwise, except in column 1 where three times 
as many of the respondents with the least training were located in 
cities. The other three columns show that first-year teachers in the 
cities had better training than the respondents in the rural-town 
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areas. The most significant differences are seen in column 2 and 4. 
Twice as many teachers in the rural-town schools had one year of 
professional training, and almost all the respondents who had a 
degree were located in the cities. 


Respondents’ Judgments Compared with a 
Similar Group from the United States 

The data in Tables V to VIII in the columns labelled “discour- 
agements” are compared with the figures given in the National 
Education Study which stated that about 9.0 per cent of first-year 
teachers were discouraged (9). This figure was used with the 
x’-test based on the null hypothesis. It was assumed that one may 
except 9.0 per cent of the respondents in this present study to 
be discouraged. The probability at the 0.1 per cent level is used 
consistently to compare the rural-town and the city groups with the 
N.E.A. report already mentioned. 


TABLE V 
RESPONDENTS’ JUDGMENTS ON TOTAL SCHOOL PLANT 


Rural-Town City Totals 
N=74 N=74 N=148 
Factors of School Plant 
H* | Dt H | D H | D 
| | | 
Grounds) (25 cee. 16 20 14 5 30 25 
Buildings s.c.2 a. eee 24 16 26 f{ 50 23 
Cry niaSiim ye eee: eee 10 34 33 20 43 54 
Teachers’ ro0m ciccccccsssssssecssseen 11 16 34 3 45 19 
Auditorium it ee eee 11 30 35 18 46 48 
Classroonyeese eee 26 15 35 2 61 18 
Classroom materials ............... 30 25 37 11 67 36 
Library ieee ee 19 35 23 14 42 49 
Addsanythings au.acneaee: 12 13 17 6 29 19 
Totaleieuer Se.) Aee eee 159 =|—204 254 —87 413 |—291 
Algebraic totals occu —45 |+167 +122 


* Helpful 

+ Discouraging 
The School Plant 

Table V covers the total school plant. Teachers in the rural- 
town schools indicated marked disatisfaction with the lack of gym- 
nasia, auditoria and libraries; and slight endorsation of the buildings, 
the classroom and classroom materials. The respondents from the 


96 


JUNE, 1960 SATISFACTIONS AND DISCOURAGEMENTS 


cities were not so critical about auditoria, gymnasia and libraries, 
but they claimed the school grounds were sometimes a discourage- 
ment. City teachers were encouraged mainly by buildings, teachers’ 
rooms, the classroom, and the learning materials supplied. 

The ,’-test showed than on the basis of the null hypothesis 
there is a 0.1 per cent probability that the total might exceed 27.877. 
The actual figures are 399.57 for the rural-town respondents, and 
07.30 for the city school systems. The school plant is judged 
drastically inadequate by first-year teachers in the rural-town 
schools, and quite inadequate by teachers in the city schools. 


Factors Closely Related to Teaching 


The principal, superintendent and supervisor, as shown in Table 
VI, were considered as important more often by city teachers who 
made 101 judgments compared with the rural-town teachers who 
recorded 87. City teachers also stated that these officials were more 
helpful. Meeting parents, the lack of learning materals, and worries 
about pupils discouraged rural-town teachers more than city teach- 
ers. Critical parents affected all first-year teachers to about the 
same extent. Keeping records discouraged city teachers more. 
Peers discouraged rural-town and city teachers about equally, but 
the beginning teachers in the city were more often encouraged by 
their peers. 

The y’-test showed that on the basis of the null hypothesis 
the total might exceed 33. The figures actually were 71.57 for the 
rural-town respondents, and 44.43 for the first-year city teachers. 
More discouragements were shown than might be expected, parti- 
cularly by the rural-town teachers. 


Respondents’ Judgments on Various 
Professional Factors 

Table VII shows that first-year teachers in the rural-town 
schools made almost twice as many judgments on meeting peers 
socially, and that the discouragements were much higher than was 
indicated by the city respondents. Professional associations might 
be expected to elicit from 60 to 65 endorsements from both the rural- 
town and the city respondents. But, the figures show that only 18 
respondents in the rural-town areas found their professional associa- 
tions helpful and 11 were discouraged. Institutes and conventions 
were judged as more useful by the city teachers, but there does not 
appear to be definite support for these important areas of in-service 
training. When reading was considered, the favorable replies were 
few. Just 21.6 per cent found professional reading helpful, and two 
rural teachers stated general reading was a discouraging factor 
during their first year. The 86 D-responses represented a large pro- 
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portion who stated that they were discouraged with training that 
was specifically designed to help. 

The y*-test showed that on the basis of the null hypothesis 
there is a 0.1 per cent probability that the total might exceed 24.322. 
The figures were 200.71 for the rural -town respondents and 214.85 
for the city teachers. These figures would seen to show that the 
items listed in Table VII were markedly discouraging for the 
beginning teacher. 


TABLE VI 


RESPONDENTS’ JUDGMENTS ON FACTORS CLOSELY 
RELATED TO CLASSROOM TEACHING 


Rural-Town City Totals 
Factors related to N=74 N=74 N=148 
Classroom Teaching 
H* Dt H | D H | D 
| 
Superintendent oicecccccccccccnecee 44 10 9 1 53 11 
Principal Votes eee 26 S 66 2 92 5 
SUPELVISOl eases, ene 3 1 21 7 24 3 
Peersiee se ee aa eee 26 8 67 6 93 14 
Learning materials ................. es, 16 34 8 57 24 
Reaction to pupils 0.000... 52 21 59 4 111 25 
Meeting parents o.com 41 15 36 uf 77 16 
Critical parents © 5 15 6 14 11 29 
Records? #6. ee ae ee 8 4 5 15 13 19 
Other/routinesye = 227 2 0 4 3 3 3 7 
PNGOeany Taine tee eae ee 1 3 3 0 4 3 
LOtASS ao aah eae | 229 |—100 309 —56 538 |—156 
Algebraic totals ccc 9 +253 +382 


* Helpful 
{ Discouraging 


Selected Personal Items 


First-year teachers in the rural-town schools were definitely 
more discouraged, as Table VIII shows, than the first-year teachers 
in the city systems. Six factors; lodgings, leisure, summer freedom, 
opportunities for hobbies, the few young people in rural areas, and 
the community associations, gave 82 D-responses from the rural- 
town group compared with 18 D-responses from the city teachers. 
The other two factors, salary and status, were also more satisfactory 
for the city respondents. 
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TABLE VII 
RESPONDENTS’ JUDGMENTS ON VARIOUS 
PROFESSIONAL FACTORS 


Rural-Town Totals 
N=74 N= 148 
Professional Factors 
H | D 
Meeting peers socially ............ 1 27 7 
Professional associations ..... 18 li 22 0 40 uhik 
meetitutes Los se i ait ot 29 10 27 2 56 12 
MON VETITIONS foe i ede um 41 10 26 7 67 17 
Professional reading. ............. 16 0 16 0 32 0 
General reading oecccccccenun 16 2 ZT 0 37 u 
Teacher training occccccscccccccn 54 43 DL 43 105 86 
: 
ING) EVE aos All Sa i eee 190 —82 174 —53 364 |—135 
Algebraic totals ...cccccccsc- +108 +121 +229 
* Helpful 
t Discouraging 
TaBLE VIII 
RESPONDENTS’ JUDGMENTS ON SELECTED PERSONAL 
ITEMS 
Rural-Town City Totals 
N74 N=T74 N= 148 
Item 
H* Dt H | D H | D 
| | 
‘Laas a Tah ee eee 43 i3 19 1 62 14 
SE UG) 0 ee ec ee en 37 7 31 3 68 10 
Sh set. OME SD ae Cee 26 5 16 1 42 6 
Too few young people ............ 8 13 2 1 10 14 
EESTI ecient a hp ametibin. 12 AT a 2 13 19 
Reactions to community .... 17 4 2 0 19 4 
Hobby opportunities ............... 17 23 36 13 53 36 
Summer freedom occ 5 12 1 1 6 a3 
es Seer eee eee Se 
(NR ee ee 165 | —94 108 —22 273 =|—116 
Algebraic totals o.com: | +71 +86 +157 
ee ene semen peek Boe ee Ee LE 
* Helpful 


t Discouraging 
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The ,?-test on the basis of the null hypothesis showed that there 
was a 0.1 per cent probability that the total might exceed 26.125. 
The figures were 66.57 for the rural-town group and 38.57 for the 
city respondents to indicate that there were more discouragements 


than might normally be expected when a comparison is made with 
the N.E.A. study. 


Synoptic Judgments on the Total First-year’s Work 
First-year Highlights 
Work satisfaction may not exist as an independent variable, but 
as a cluster of factors. This assumption was basic to the second 


part of the questionnaire when the respondent was asked to mention 
the richest and warmest experience felt during the first year’s work. 


Five persons did not report anything outstanding, but the other 
143 were eager to give their most rewarding satisfaction. Sixty-five 
teachers, or 44 per cent, said teaching was their reward. They liked 
to teach. This is a high proportion when compared with other voca- 
tions where only 28 per cent are satisfied (10). Thirty teachers 
mentioned the satisfactions of seeing children learn and mature. 
Another 17 respondents cited warm and friendly pupil attitudes, 
along with a liking for children and young people, as the happiest 
experience during their first year. Eleven teachers used enthusias- 
tic tones to describe their principal’s help. About 10 teachers sup- 
ported each item in this cluster: the fun in physical education, en- 
couragement from parents, peer acceptance, and professional growth 
during the noviate year. Four respondents claimed the inspector- 
superintendent had prevented them from failure through his en- 
couragement and counsel. 


Serious Discouragements 


After the respondent had given the highlight of the year he was 
asked to state the major discouragement. The judgments were 
carefully analysed to probe if the annoyance had been temporary. 


Twenty-nine respondents, or 19 per cent, said they had no dis- 
couragements during their first year. Teachers with more than a 
year of professional training showed fewer discouragements. The 
major problem listed for 23 teachers was discipline, and critical 
parents discouraged another 12 teachers. The lack of a gymnasium 
was a major disappointment for nine respondents, while seven 
teachers listed their major problem as their inability to apply what 
they had learned at teacher training institutions. Six persons said 
routines took the sparkle off teaching, and rural isolation dampened 
the enthusiasm of five teachers. Each of the following discouraged 
three teachers: not teaching in a larger unit of school administration, 
parents who are indifferent to the child’s progress, the teacher’s own 
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lack of knowledge of materials, content and methods, aloof and un- 
sympathetic peers, and children who seemed unduly slow to learn. 


Sober thought convinces one that hearts and intellects come in 
various sizes, and that certain discouragements are indeed difficult 
for a first-year teacher. Carping parents, no gymnasium, no audit- 
orium, no library, too many grades to teach, no young people for fun 
oui-of-hours, and peer ostracism are factors which would dis- 
courage anyone. 


Conclusions 


The factors listed in the first half of the questionnaire, when 
checked with the ,’-test using the null hypothesis, and compared 
with a similar group of first-year teachers in the Uni.ed States, 
showed that the beginning teacher in the prairie provinces judged 
the school plant inadequate, especially in the rural areas. Teacher 
training, supervision, in-service training, and professional associa- 
tions were not endorsed by a third of the respondents. Less discour- 
aging were the other factors listed, with most shortages noted in 
the rural-town schools. 

The last half of the questionnaire covered highlights and dis- 
couragements. Discipline and critical parents were a serious prob- 
lem. The first-year teacher also claimed that it was difficult to ap- 
ply what had previously been taught in the teacher training institu- 
tions. On the brighter side 143 respondents mentioned rich and re- 
warding experiences, and 44 per cent stated that they liked to teach, 
and found that this gave them their greatest satisfaction. As stated 
earlier this is a high degree of satisfaction when compared with a 
large cluster of other occupations. 
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The effectiveness of a school program is greatly influenced by 
the quality of its leadership. The leader’s skill in human relations, 
his ability to marshall every possible resource and inspiration 
through constant and careful planning, and his ability to relate 
effort to purpose are factors of major importance in determining 
the extent to which the goals of the school are attained. School 
administrators must display in increasing measure these leader- 
ship abilities in maintaining the present educational level of the 
school program and in guiding its further development. 


Examination of the literature reveals that many studies have 
determined factors other than personal characteristics which stimu- 
late, condition, or direct leadership behavior. Some studies indicate 
that there is a set of socially defined behavior expectations associat- 
ed with the person occupying a leadership position. This set con- 
tains the expectations of all those associated with the position, 
and attempts to describe what others feel the leader ought to do. 
Chase contends that these expectations, coupled with the leader’s 
own perception of what he should do, help determine the leader’s 
role. (1) 

The Problem 


This study was an attempt to determine certain leadership ex- 
pectations of the principalship in Newfoundland’s regional and 
central high schools as seen by principals themselves and by teach- 
ing staffs.* The primary purpose was not to evaluate the effective- 
ness of the principal’s leadership behavior, but rather to ascertain 
the relationship between principal’s beliefs and those of teachers 
concerning how the principal should behave as an educational 
leader. 

There were three sub-problems investigated in this study. The 
first two were concerned with measuring the degree of agreement 
within each sample group. This agreement was termed intra- 
positional consensus. The third problem was to measure the degree 
of agreement between the two groups and was labelled inter- 
positional consensus. A basic assumption is selecting these sub- 


*The central high school offers instruction in grades VII through high school, whereas 
the regional high school is limited to high school grades, often including grade IX. 
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problems as areas of investigation was that, in any school, the 
extent to which the principal can provide effective leadership is 
greatly influenced by the degree of intrapositional and interposi- 
tional consensus concerning his role. 


Background of the Problem 


Since 1952 Newfoundland has attempted to achieve a greater 
degree of equality of educational opportunity through centraliza- 
tion of educational facilities. At present there are twenty central- 
ized schools in the province, ten regional and ten central. Predic- 
tions are that the province will have some fifty of these schools 
within the next ten years. However, the problems associated with 
implementing this policy in a province with a denominational school 
system, difficult terrain, a widely scattered population, relatively 
weak school boards, and a relative lack of wealth demand competent 
and expert leadership. The school principal must play a primary 
role in providing this leadership. There is a growing need to clarify 
his responsibilities in this new form of adminstrative organization. 


Design and Procedure 


An attempt was made to relate this study to a framework pro- 
posed by Morris and Seeman in 1950 (3). This framework or 
paradigm for the study of leadership suggests that leader behavior 
can be described in terms of what the leader does and how he does 
it. The leader’s behavior can be described by the leader himself, 
by members of his staff, or by observers; by using an interview, a 
behavior check list, direct observations, rating scales, or situation 
tests. In the present study principals and teachers were asked to 
describe ideal principal leader behavior by stating their expecta- 
tions and perceptions of what the principal should do and how he 
should do it. 


In constructing an instrument to describe the principal’s re- 
sponsibilities, the investigator chose three main areas of inter- 
action, namely: — 

1. The principal’s actions when working with pupils. 

2. The principal’s actions when working with teachers as in- 

dividuals and groups. 

3. The principal’s actions when working with community mem- 

bers. 


From an original list of eighty items, thirty were selected.* 
Each item was a statement of a particular responsibility or form of 
behavior which the principal might adopt; it was a statement of 

*Such instruments as the Principal’s Behavior Check List, developed at the University 


of Florida, and The Principal’s Profile, from the University of Georgia, provide many 
suggestions. 
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what he might do. For each item respondents were asked to react in 
one of the following ways: Strongly Agree, Agree, Undecided, Dis- 
agree, Strongly Disagree. 

Respondents were also requested to complete the Leader 
Behavior Description Questionnaire. This instrument, developed at 
Ohio State University, resulted from extensive work of an inter- 
disciplinary group, and was concerned primarily with how a leader 
should behave in working with his staff. Fifteen items of this in- 
strument measured the leadership dimensions of Consideration and 
fifteen measured Initiating Structure. Halpin states that: 


Initiating structure refers to the leader’s behavior in delineating the re- 
lationship between himself and members of the work-group, and in 
endeavoring to establish well-defined patterns of organization, channels of 
communication, and methods of procedure. Consideration refers to be- 
havior indicative of friendship, mutual trust, respect, and warmth, in the 
relationship between the leader and members of the staff (2, p. 4). 


Respondents were asked to check one of; Always, Often, Occa- 
sionally, Seldom, and Never, in response to each item. 


Following a pilot study, the final draft of the instrument was 
printed and forwarded to twenty principals and one hundred 
nineteen teachers. For purposes of analysis the instrument also 
sought census-type factual data, such as sex, professional training, 
experience, and size of school system. 


Because this analysis was primarily an itemized one, it was 
deemed advisable to use I.B.M. equipment to tabulate and analyze 
results. The variance was used as a measure of intraposition con- 
sensus for each item, a relatively low numerical value indicating a 
high degree of consensus, whereas a relatively high variance score 
corresponded with a low degree of consensus. The F-ratio of vari- 
ance, the t-test, and chi-square were statistical measures used to 
determine significant differences. A Cochran and Cox test was 
used to retest the significance of the differences obtained through 
use of the t-test. 


Summary of the Findings 
Intrapositional Consensus 


An attempt was made here to examine the consensus within 
each of the two samples of principles and teachers on the selection 
of expectation items describing the leadership role of the high school 
principal. A basic general hypothesis was that variance scores 
would permit placing items on a continuum of consensus thereby 
establishing a trend from items with the greatest degree of con- 
sensus (“low” variance scores) to those with the least consensus 
(“high” variance scores). 

Included in the items which yielded a high degree of consensus 
among principals were those describing the principal’s responsibility 
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in counselling students, in evaluating the quality of teaching and 
learning, and in co-ordinating teacher efforts. There was also a 
high degree of consensus that the principal should be friendly, ap- 
proachable, and understanding. There was a high degree of con- 
flict on whether the principal should spend his non-teaching time 
primarily in classroom supervision; on whether he should provide 
for supervision of extra curricular activities, help supervisors rate 
teachers, treat staff members as his equals, and serve only as a last 
resort in dealing with serious discipline problems. 

Teachers agreed that the principal should defend the school 
against unwarranted criticism, co-ordinate activities within the 
system, and assign extra curricular activities equally among the 
staff, with due consideration to such things as teaching load and 
interest. They also agreed that he should always be understanding 
and willing to help. Included in the items with a low degree of 
consensus among teachers were those suggesting a principal’s re- 
sponsibility in helping supervisors rate teachers, providing leader- 
ship in church activities, supervising teachers, treating staff mem- 
bers as his equals, and looking out for the personal welfare of in- 
dividual teachers. 

A second hypothesis was that there would be more consensus 
within each group on items describing what the principal should 
do than on items describing how he should behave in fulfilling his 
role. There was support for this hypothesis from the teacher sample 
only. There was no support for the hypothesis that there would 
be a significant relationship between the expectations of teachers, 
and such factors as their professional training, the size of the school 
within which they operated, and their total teaching experience. 

The final hypothesis tested in this section of the study on intra- 
position consensus was that there would be a positive relationship 
between corresponding variance scores obtained from the two 
samples. Rank order correlations were calculated for corresponding 
variance scores for each of five groups of items on the questionnaire: 
those describing the principal’s responsibility in working with each 
of pupils, teachers, and community, and those describing the leader- 
ship dimensions of “Consideration” and “Initiating Structure”. A 
correlation significant at the .01 level of confidence was obiained 
for the groups of items “working with teachers” and ‘Considera- 
tion,” as well as for the questionnaire as a whole. These signific- 
ant correlations would seem to indicate that there was a similar 
degree of variability between teachers and principals, in these 
areas. 


Interpositional Consensus 
This section of the investigation attempted to determine areas of 
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agreement and disagreement between principals and teachers in de- 
fining the leadership role of the high school principal. The basic 
general hypothesis tested was that there would be differing degrees 
of consensus between principals and teachers on the expectation 
items used. To determine items on which response distributions 
for principals differed significantly from those of teachers, a t-test 
of means and an F-test of variances were used. The .05 level of con- 
fidence was adopted as indicating a significant difference. 


There was comparative agreement between principals and teach- 
ers on thirty-eight of the sixty items used in the instrument. How- 
ever, included in this number were items which possessed a low 
degree of consensus within each sample group, but on which there 
was no significant difference between the distributions to indicate 
this lack of intraposition consensus. Both principals and teachers 
saw the principal as (1) involving students in the formation of 
school policy, (2) promoting good public relations through speeches 
on educational topics to lay organizations, (3) supporting a teacher’s 
action when teacher and principal were face to face with pupils 
and/or parents, (4) assigning extra curricular activities equally to 
teachers, with due consideration to such things as interest, health, 
and teaching load, and (5) defending the school and its personnel 
against unwarranted criticism. The successful principal was seen 
by both samples as one who (1) always made his attitudes clear 
to the staff, (2) seldom acted without consulting the staff, (3) was 
always easy to understand, (4) often or always let staff members 
know what was expected of them, and (5) always made his staff 
members feel at ease when talking with them. 


Included in the eleven items on which there were significant 
differences between corresponding mean and variance scores of the 
responses of principals and teachers were statements that the 
principal should (1) encourage teachers to support worthwhile 
community projects, (2) retain the responsibility for making the 
final decision on important school policy, (3) urge that teachers at- 
tend Home and School meetings, (4) evaluate the quality of teach- 
ing and learning in the classroom to aid improvement, and (5) speak 
in an authoritative manner. A larger percentage of principals than 
teachers strongly agreed with the suggestion that the principal 
should encourage teachers and pupils to take part in community 
affairs. This was also true of items dealing with teacher evaluation, 
and the principal’s responsibility for making final decisions on school 
policy. Principals were equally divided between Strongly Agree 
and Agree on whether they should urge teachers to attend Home 
and School meetings. On the same item a number of teachers 
were undecided, while others disagreed, or strongly disagreed. It 
was interesting to note that whereas principals tended to suggest 
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that they should seldom or never speak in an authoritative manner, 
teachers responses ranged from Always to Never. 

A second hypothesis concerning interposition consensus predict- 
ed that on the items on which there was a difference between the 
variability of principal and teacher responses, the variability among 
principals would be less than among teachers. This prediction was 
based on the assumptions that principals had had more opportunity 
than teachers to clarify their thinking concerning their own leader- 
ship role, and that in many cases their professional training had 
been relatively homogeneous. Of the seventeen items on which 
there was significant difference between variance scores, sixteen 
showed less variability among principals than among teachers. 


Two final hypotheses were concerned with the leadership dim- 
ensions of “Consideration” and “Initiating Structure”. It was 
hypothesized that: (a) the expectations of teachers on the “Con- 
sideration” dimension would never be lower than those of principals, 
and (b) there would be no difference between the expectations of 
teachers and principals on the items describing the ’’Initiating Struc- 
ture” dimension.* No support was found for the first hypothesis, 
but the prediction for the second was sustained. Principals and 
teachers agreed on the extent to which the principal should be 
considerate and take the lead in initiating action as he fulfills his 
responsibilities. 


Conclusions and Implications 

This study was focused on the position occupied by the principal 
of the Newfoundland regional and central high school. It shows 
that the definition of the principal’s role by principals and teachers 
includes many examples of low intrapositional and interpositional 
consensus, especially in expectations relating to behaviors which 
might affect the personal life of the teacher, and behaviors which 
describe the principal’s supervisory role. However, there was a 
high degree of consensus on expectations describing the principal’s 
human relations role. There was also a feeling among a consider- 
able number of respondents that the successful principal was one 
who could, as Whyte expresses it, weave authority and participation 
together effectively (4). 

Included in the implications of this study are: 

1. There are areas of Newfoundland which might well benefit 
from the establishment of local principals’ organizations in- 
cluding all principals of the area, or the establishment of a 
secondary school organization to discuss problems such as 
those investigated in this study. 


*These hypotheses were findings of part of a U.S. study using the Leader Behavior 
Description Questionnaire. 
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2. Conflict on such issues as the principal’s supervisory role 


indicates that further training, perhaps through an annual 
principal’s short course to include principals from all over 
the province, should be instituted. 

An implication concerning pre-service training is the apparent 
necessity for the principal to obtain a thorough grounding in 
the human relations aspects of school administration. 

It might be stated that the Newfoundland School Act should 
provide a general framework within which the school 
principal should operate. Within this framework school 
boards could establish their own local regulations concerning 
the role of the principal. 


Finally it might be concluded that principals and teachers would 


benefit from frank discussions of their expectations concerning the 
principal’s leadership role. Such discussions would automatically 
involve discussions of the roles of others within the system. The 
results would be the development of better principal-staff relations 
and more intelligent administrative behavior. 
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In the historically young area of Western Canadian culture dif- 
fusion — the borrowing of cultural elements from other cultures — 
has been a much more important process in the change and de- 
velopment of the area’s culture than has Western Canadian inven- 
tion. Thus, one of the most important factors in understanding 
past development and in predicting future change in the “West” 
is accurate knowledge of the rate and extent of diffusion, especially 
in such key institutional fields as the family, the economy, govern- 
ment and education. The present study examines diffusion to 
Western Canada of two comparatively minor elements, educational 
sociology textbooks and periodicals. However, this examination 
throws light on the past and proximate future development of 
educational sociology and on the nature of educational change in 
Western Canada. Further, the study is not without relevance for 
other parts of the world, where the diffusion of educational socio- 
logy has been and is going on (1). 


Theoretical Orientation. For present purposes educational socio- 
logy — a branch of sociology, a science, a discipline, a foundation 
field of education — is conceived as a comparatively complex social 
invention involving a synthesis of cultural elements — personnel, 
ideologies and a variety of interaction patterns. From this per- 
spective it is possible to combine operationally the as yet unintegrat- 
ed diffusion theories of anthropologists such as Linton (2), socio- 
logists Chapin (3) and McVoy (4), and educators Mort and Cornell 
(5), and Barrington(6). From these theories it is hypothesized as 
follows: 


(1) That some diffusion of textbooks and periodicals associated with 
educational sociology has taken place between the similar and 
geographically contiguous cultures of the United States and 
Western Canada; 

(2) That the diffusion is cyclical, involving stages of presentation, 
acceptance, and integration, the last term referring to the pos- 
session of the diffused elements, textbooks and periodicals, by a 
socially approved category in Western Canada, in this case 
librarians of major education libraries; 
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(3) That there are definite periods of expansion and contraction in 
the diffusion of textbooks and periodicals; 


(4) That there is diffusion by degrees from centres within Western 
Canada to the periphery; 

(5) That diffusion is modified by density of population, urbaniz- 
ation, transportation and communication, wealth, and education. 


From earlier studies of American educational sociology, parti- 
cularly one by the present writer (7), hypotheses about the diffusion 
of textbooks and periodicals in relation to the diffusion of educa- 
tional sociology as a whole may be adduced. One is that the ex- 
tent to which educational sociology as a whole is diffused depends 
on the number and combination of elements presented, accepted and 
integrated in Western Canada. Another is that the textbook, the 
most readily diffused part of educational sociology in the United 
States, is the most widely and completely diffused element of educ- 
ational sociology in the Canadian West. Space does not permit the 
formulation of further hypotheses from existing knowledge of educa- 
tional sociology in the United States and elsewhere or from know- 
ledge of the socio-cultural factors in Western Canada likely to affect 
diffusion. 


Procedure. This study was begun in 1950 when the writer 
visited all university, normal school (now teacher college), depart- 
ment of education, and provincial teacher association libraries in the 
Prairie Provinces and checked their holdings in sociology and educa- 
tional sociology. At this time it was ascertained that only institu- 
tions engaged in teacher education had any appreciable holdings in 
the sociological sciences. In the spring of 1960 a list was prepared 
containing (1) 67 titles of educational sociology textbooks in Eng- 
lish, 65 American and two British, which have been published since 
1912; (2) 10 periodicals identified by Cook (8), Lawrence (9), and 
Brim(10) as containing articles on or relevant to educational 
sociology; (3) a list, compiled by the writer, of ten recent books on 
social research (11). The list was sent to the librarians of Western 
Canada’s four provincial universities, two branch universities, three 
teachers colleges, and one private college offering teacher education 
in affiliation with a provincial university. Since each of the ten 
librarians cooperated, the present study is complete for the diffusion 
of textbooks and periodicals. A comparison of the writer’s 1950 
data with those from librarians in 1960 showed a high degree of 
reliability in the two lists for equivalent periods of time. Although 
no inquiry was made regarding library discarding practices, com- 
parison of 1950 and 1960 data showed little evidence of discarded 
textbooks. (Only eleven textbooks discovered in 1950 were not 
checked on the 1960 lists returned from the Prairie Provinces. 
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These were added to the 1960 data.) It can be assumed that the 
1960 data are a valid index of the educational sociology textbooks 
and periodicals which have become part of Western Canadian 
culutre through acquisition and conservation by libraries. 


Findings — Textbook Diffusion. The major findings related to 
textbook diffusion are summarized in Tables I and Hl. In the two 
decades ending in 1929 diffusion to British Columbia libraries was 
greatest. Thereafter it has been greatest in Alberta. By compari- 
son, diffusion has been slow in Saskatchewan and Manitoba, al- 
though there is an appreciable increase in both provinces in the 


TABLE I 
DIFFUSION OF EDUCATIONAL SOCIOLOGY TEXTBOOKS 
TO WESTERN CANADA LIBRARIES BY PROVINCE AND BY 
DECADE 
Decade of Textbook Publication 


1910- 1920- 1930- 1940- 1950- 


Province 1919 1929 1939 1949 1959 Totals 

British Columbia N=2 

Possible Diffusion@ ................ 14 34 32 14 40 134 

Actual Diffusion 0000000... 7 14 9 8 23 61 

Proportion Diffused .......% 50 Al 28 57 58 46 
Alberta N=2 

Possible Diffusion. ................ 14 34 32 14 40 134 

Actual Diffusion .............0.0.... 2 10 15 11 36 74 

Proportion Diffused. ....... % 14 29 AT 79 90 55 
Saskatchewan N=3 

Possible Diffusion occ 21 51 48 21 60 201 

Actual. Diffusion ¥..4.....04: 3 7 2 5 15 32 

Proportion Diffused. ........ % 14 14 4 24 25 16 
Manitoba N=3 

Possible Diffusion oc... 21 51 48 21 60 201 

Actual Diffusion .i........0..... 2 8 2 6 21 39 

Proportion Diffused ....... % 10 16 4 29 35 19 
Western Canada N=10 

Possible Diffusion ....0.0000..... 70 170 160 70 200 670 

Actual Diffusion 00000... 14 39 28 30 95 206 

Proportion Diffused. ....... % 20 23 18 43 48 31 


aPossible diffusion is the number of institutions reporting multiplied by the 
number of textbooks published per decade. 


last two decades. For Western Canada as a whole, diffusion was 
fairly constant until the 1940’s, with approximately one-fifth of 
textbooks published in educational sociology finding their way to the 
area’s education libraries. In the last two decades the proportion 
has increased from two-fifths to one-half. With practically no evi- 
dence of books having been discarded, it can be assumed that 
integration of educational sociology textbooks in Western Canadian 
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TABLE II 
DIFFUSION OF EDUCATIONAL SOCIOLOGY TEXTBOOKS 
TO WESTERN CANADA LIBRARIES BY DECADES AND BY 
INSTITUTIONS 


Decade of Textbook Publication 


1910- 1920- 1930- 1940- 1950- Totals 
1919 1929 1939 1949 1959 1910- 


1959 

Universities N—4 

Possible Diffusion. ............... 28 68 64 28 80 268 

Pletal DiUsiON Gis encse 8 23 21 19 61 132 

Proportion Diffused. ........ % 29 34 33 68 76 49 
Branch Universities N=2 

Possible Diffusion ............... 14 34 32 14 40 134 

moctual Diffusion 2... 3 6 4 6 22 41 

Proportion Diffused. ....... % 21 18 12 43 55 SL 
Teachers Colleges N=3 

Possible Diffusion 0.0.0. 21 51 48 21 60 201 

Actual Diffusion... 3 8 2 2 4 19 

Proportion Diffused. ........ % 14 16 4 10 7 9 
Private Affiliated Colleges N=1 

Possible Diffusion. ............... f 17 16 7 20 67 

Actual) Diffusion) 6h. 0 A 1 3 8 14 

Proportion Diffused. ........ % 0 12 6 43 40 21 
All Institutions N=10 

Possible Diffusion 0.0000... 70 170 160 70 200 670 

Actual Diffusion .......000000...... 14 39 28 30 95 206 


Proportion Diffused ........ % 20 23 18 43 48 31 


culture has taken place since the books were first published, and 
that their rate of integration has increased in the past two decades. 

When diffusion is examinedby institutional type it is clearly 
evident that diffusion is greatest in universities, least in teacher 
colleges. Further, diffusion has increased in universities, branch 
universities and the private college over the past two decades, but 
decreased in teacher colleges. In a half-century of diffusion uni- 
versities have acquired half the books published, branch universities 
three-tenths, the private college a fifth, and teacher colleges an 
eleventh. These findings indicate a diffusion gradient by institu- 
tional type as well as by province. 


Periodical diffusion. A periodical may be said to be “accepted” 
when it is first acquired. If it is discontinued, it is evident that 
the periodical has not been fully integrated, even though back 
volumes are retained by the library. Thus for periodicals, though 
not for textbooks, it is possible to refer to acceptance as well as 
integration in Western Canadian culture. 
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Data related to periodical holdings are found in Tables III and IV. 
In Table III the rate of acceptance is computed for each decade, 
based on the number of first acquisitions compared to the possible 
acquisitions in terms of the number of institutions and the number 
of periodicals published in a given decade. The acceptance rate 
was highest before 1920 when only three periodicals, which have 


TABLE III 
WESTERN CANADIAN ACQUISITIONS AND 
DISCONTINUANCES BY DECADES OF TEN PERIODICALS 
IDENTIFIED WITH EDUCATIONAL SOCIOLOGY 


Before 1920- 1930- 1940- 1950- 
1920 1929 1939 1949 1959 


Possible Acquisitions 


for’ 10 institutions 25.4.4... 46. 30 50 100 100 100 
Wirst "Acquisitions? 07 eee ee 12 6 17 8 18 
‘Aeceptance Rate 2.0757 4 e eee % 40 12 7 8 18 
Discontinuances 7.22 ee es 0 0 2 e 5 
Net Cumulative Retention oc 12 18 33 39 52 
Integration 7 Ratio (oe tae % 40 36 33 39 ay. 

TaBLe IV 


WESTERN CANADA LIBRARY ACQUISITIONS AND 
DISCONTINUANCES BY INSTITUTIONS OF TEN 
PERIODICALS IDENTIFIED WITH EDUCATIONAL 


SOCIOLOGY 
Branch Private 
Uni- Uni- Teacher Affili- 
ver- ver- Col- ated 


sities sities leges College Totals 


Number of Institutions 


by 1959 ‘Classification ncnccsictccnnccucs 4 2 3 1 10 
Possible Periodical Acquisitions ........... 40 20 30 10 100 
Acquisitions acs..172, (eit 2 ee 36 18 3 5 622 
IACCeptances RAtlO 4 ewan ate caumeac % 90 90 10 50 62 
DISCONUNUaNn Ces pk ee i 4 1 2 8 
Net Retention, face on eee etn 35 14 2 3 54 
Integration \Ratio®Geue e % 87 70 7 30 54 


aIncludes one periodical reported as taken “many years”, which was not 
classifiable in Table ITI. 


since been identified with educational sociology, were available. 
Although more periodicals were accepted in the 1930’s and 1950’s, 
the acceptance rate is less than half that prior to 1920, a finding 
which may reflect the influence of a number of factors — the 
changing status of educational sociology in the United States, 
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changing interests in Western Canadian education, or greater 
competition from an increasing number of education periodicals. 
When discontinued periodicals are allowed for, the net library re- 
tention may be determined, from which a ratio of integration may 
be computed with reference to the possible number of periodicals 
available in the field of educational sociology. According to this 
measure, integration was at the 40 percent level prior to 1920, the 
33 percent level in the 1930’s, and at 54 percent in the 1950’s. 


As with textbooks, there is a marked difference in periodical 
diffusion according to type of institution. In universities the inte- 
gration ratio is 87 percent, in university branches, 70 percent. For 
the private college it is 30 percent, for the teacher colleges, 7 per- 
cent. Each of the three teacher colleges has at one time acquired a 
periodical associated with educational sociology, but only two have 
retained its subscription to the present. The west-to-east descending 
gradient of diffusion of periodicals is similar to that for textbooks. 
In terms of acceptance of periodicals, that is, acquisition without 
regard to discontinuance, British Columbia has an acceptance ratio 
of 100 percent, Alberta 90 percent, Sackatchewan 37 percent, Mani- 
toba 43 percent. 

In addition to these generalized findings, specific mention should 
be made of the diffusion of the Journal of Educational Sociology, the 
only periodical among the ten considered in this article which has 
been the official and unofficial voice of educational sociology since 
the journal’s founding in 1927. It is noteworthy that only five 
institutions have at any time acquired the journal, and that only 
three had retained their subscription in the spring of 1960. The 
area’s only complete holding of this periodical is at the University 
of British Columbia, though the University of Alberta, Edmonton, 
acquired most of the back volumes in the 1950’s. Diffusion of 
educational sociology through the discipline’s major organ has 
therefore been on a very limited scale in Western Canada. 

Since research is the life-blood of any science, it is of some im- 
port to know what library tools exist for educational sociology’s re- 
search in Western Canada. For the ten selected books published 
between 1942 and 1959, the proportion to British Columbia is 55 
percent, Alberta 70 percent, Saskatchewan 20 percent, Manitoba 40 
percent. By institution type the proportions are: universities 70 
percent, branch universities 40 percent, the private college 20 per- 
cent, and teacher colleges, none. 

Conclusions: With regard to the hypotheses presented earlier, 
the following concluding statements may be made: 

(1) Diffusion of educational sociology textbooks and periodicals has 
taken place to Western Canada from the time these cultural 
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elements first appeared in the United States and later in Great 
Britain. | 

(2) Little evidence of the cyclical nature of diffusion appears in this 
study. There is some indication that periodicals are accepted 
for a time and that their full integration depends on a continu- 
ing subscription. Both textbooks and periodicals may be said to 
be integrated to the extent they are recognized holdings in 
Western Canadian education libraries. Further study of the 
actual diffusion process of textbooks and periodicals is needed 
to disclose in detail the interaction in the stages of presentation, 
acceptance and integration. 


(3) There have been definite periods for expansion and contraction 
in diffusion in Western Canada. For the area as a whole the 
1930’s were a period of contraction, the 1950’s a period of ex- 
pansion in both textbook and periodical diffusion. 


(4) There is no direct evidence in this study to show diffusion from 
centres, particularly universities, to what might be termed 
institutions on the periphery. The higher rate of diffusion to 
branch universities and the affiliated private college suggests 
some diffusion from universities to these types of educational 
institutions. However, this diffusion does not appear to be 
related to any geographical periphery in the Canadian West. 


(5) There does appear to be a relationship between diffusion and 
such factors as population density, urbanization, transportation 
and communication, wealth, and education, though not always 
is the relationship clearly defined. In the cases of British 
Columbia and Alberta, the amount of diffusion to universities 
and branch universities may be associated with these factors. 
The diffusion of educational sociology textbooks and periodicals 
in Manitoba, however, shows a comparatively high amount at 
the university, a moderate amount in the private college in a 
predominantly rural area, and a small amount in the teachers 
college located in the same metropolitan area as the university. 
On the other hand, in Saskatchewan, university and teacher 
colleges are in the same or similar urban environments, but 
the amount of diffusion is different in the two types of institu- 
tions. Wealth and education, translated into universities with 
greater resources and longer and more diversified academic 
programs, appear to be clearly related to the diffusion of 
educational sociology textbooks and periodicals. Population 
density, urbanization, transportation and communication ap- 
pear related to the diffusion of these two elements to Western 
Canada as a whole much more than to diffusion to provinces 
or to teacher colleges. Knowledge of specific provincial and 
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institutional factors is needed to explain the differential dif- 
fusion in Western Canada. 


With reference to educational sociology as a social invention it 
can be stated that its diffusion to Western Canada, in terms of text- 
books and periodicals, is at the 50 percent level for the decade 
ending in 1959, the highest level of any of the five decades. This 
diffusion is not uniform, however. There are important diffusion 
gradients from west to east among the provinces and from the uni- 
versities to teacher colleges among the different types of institutions 
preparing personnel for professional education. However, the find- 
ings of this study show conclusively there has been educational 
sociology in Western Canada as textbooks and periodicals almost 
from the time the discipline was first invented in the United States 
around 1910. Since this is so, statements to the effect that Western 
Canada lacked an educational sociology, made in the 1936 doctoral 
study of Black (12), or by a leading Western Canadian educator to 
the writer in 1950 (13), are not completely accurate. While courses, 
professors or research clearly identified with educational sociology 
may not have been apparent to Western Canadians during the first 
half of this century, it is amply shown in the present study that 
educational sociology in the form of publications, of distant leader- 
ship for reading publics, has been a part of Western Canadian cul- 
ture. 


This estabilshed fact of Western Canadian education, however, 
by no means closes the door on further challenging investigations 
of educational sociology’s diffusion to the area, and ultimately of 
the meaning of past and present diffusion for Western Canadian 
education and culture. Needed are studies of the uses made of these 
books and periodicals and of their relationship to the Alberta 
reading course of 1918-21 prescribing books on educational socio- 
logy (14), to the Alberta Department of Education Summer Session 
courses on “Social Foundations of Education” in the 1930’s(15), 
to the indigenously invented “Social Foundations of Education” 
course appearing in Saskatchewan Teacher Colleges in 1947 (16), to 
the late Dr. G. M. Weir’s 1945 Summer School course, “Educational 
Sociology,” at the University of British Columbia (17), and to other 
courses. Study is also needed of the changing contacts with educa- 
tional sociology of Western Canadian social scientists and educators 
in the past half century, as they studied or taught in United States, 
Great Britain or different parts of Canada. Further, an examina- 
tion is needed of research in Western Canada to disclose changes in 
the choice of problems studied and of reference materials cited in 
setting up studies. Then there are the problems of changing the 
structure of education, the evolving relationships between Western 
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Canadian education and society, between education and the other 
academic fields, particularly the social sciences, and the effect of 
these on the diffusion of educational sociology to the area, or the 
invention of its functional equivalent. Finally, do studies such as 
the present one have any effect on diffusion? These matters remain 
to be reported in other studies. 
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BOOK REVIEW 


FREUD: THE MIND OF THE MORALIST. By P. Rieff. London - Gollancz, 
1959, pp. XVI + 397, $4.50. 

Until quite recently Freud has been regarded exclusively as a 
psychiatrist whose major contributions to the understanding of hu- 
man behaviour were the exclusive concern of the psychopathologists. 
However, recently a number of authors, notably Brown in Life 
Against Death: The Psychoanalytic Meaning of History, Wheelis in 
The Quest for Identity, La Pierre in The Freudian Ethic, and now 
Rieff have wakened to the fact that Freud’s non-clinical writings 
present a challenging and remarkably coherent philosophy of the 
human situation, dealing with topics such as society and the in- 
dividual, ethics, religion, war, wit and politics. Professional 
educators should realize that this body of knowledge can be taught, 
suitably bowdlerised with abstractions, without bringing a blush 
to the cheek of the most modest damsel, and that it is now unwise to 
encourage the classroom teacher to believe that ignorance in this 
area is bliss. 


Rieff’s book is a peculiar farrago, uneven, incoherent, without 
direction, without any conception of the nature of evidence in the 
behavioural sciences, and written in a slick metaphorical style re- 
plete with surplus meaning. One might be excused for calling it 
an abomination of a book were it not for two meliorating things, 
firstly, the scattered sharp insights, notably a perceptive account 
of Freud’s attitude to love (pp. 160-161) , and, secondly, a number of 
contemporary themes, stated in the form of conclusions, which 
represent the sociologists’ stock-in-trade criticisms of Freud. The 
themes are important and merit some consideration. 


The first concerns the emergence of ‘psychological man’. 


In this age, in which technics is invading and conquering the last 
enemy — man’s inner life, the psyche itself — a suitable new character 
type has arrived on the scene: the psychological man. Three character 
ideals have successfully dominated Western civilization: first, the ideal 
of the political man, formed and handed down to us from classical 
antiquity; second, the ideal of the religious man, formed and handed 
down to us from Judaism through Christianity, and dominant in the 
civilization of authority that preceded the Enlightenment; third, the 
ideal of the economic man, the very model of our liberal civilization, 
formed and handed down to us in the Enlightenment. This last has turned 
out to be a transitional type, with the shortest life-expectency of all; 
out of his tenure has emerged the psychological man of the twentieth 
century, a child not of nature but of technology. He is not the pagan 
ideal, political man, for he is not committeed to the public life. He 
is most unlike the religious man. We will recognize in the case history 
of psychological man the nervous habits of his father, economic man: 
he is anti-heroic, shrewd, carefully counting his satisfactions and dissatis- 
factions, studying unprofitable commitments as the sins most to be 


119 


ALBERTA JOURNAL OF EDUCATIONAL RESEARCH Vol. VI, No. 2 


avoided. From this immediate ancestor, psychological man has constituted 
his own careful economy of the inner life (p. 356). 
Rieff appears to offer this as a finding or a conclusion, but he has 
no justification for this. Why does Rieff dislike this new hominid? 
He talks of ‘the tyranny of psychology’ in several places, and states 
on page 318 that “The inquisitiveness of psychology is tyrannical— 
and shareable”. Several pages later we find the following: 


In a distinctively intimate way, psychoanalysis defends the private 
man against the demands made by both culture and instinct. Freud 
begins where G. E. Moore leaves off in the famous last chapter of 
Principia Ethica that declares personal affections and artistic pleasures 
the only true goods in our experience. The private man needs to know 
how to defend his affections, for the most personal are the most easily 
spoiled. Psychoanalytic pedagogy is intended for the student weak in 
the understanding of the limited possibilities in life (p. 329). 

This is simply playing things both ways. And if the criterion is to 

be the extent to which an individual is forced to concentrate on his 

personal life, why not the tyranny of theology or of philosophy? 


There is a further point: why should Freud be dragged in as a 
cause of the emergence of this new character ideal? Economic 
conditions such as prosperity and the trend to huge commercial 
enterprises constitute a plausible alternative. People who are pros- 
perous can afford the time and the money for self-contemplation, 
and will readily turn to any current psychology. Support is given 
to this possibility by the fact that Freudian theory never became 
popular with clinicians until the last fifteen years. 


A second theme, closely related to the first and appearing in such 
diverse contexts as LaPiere’s The Freudian Ethic and the poems of 
Ferlinghetti, the San Francisco ex-beatnik, is that successful Freud- 
ian therapy encourages the individual to adjust in the passive sense, 
to tolerate and put up with the conditions of his life, rather than to do 
something constructive to change them. For example, the following 
assertion appears on page 299: 


The success of Freud’s own doctrine is probably as good a refutation 
as any of his sharp separation between “religion” and “science”. Psycho- 
logical doctrine, filtered down into textbooks, daily newspaper columns, 
salesmanship manuals and the mental-hygiene movement, overtly anti- 
religious and carrying all the pomposity of an immature science in 
its train, actually now teaches mostly the character virtues of resigna- 
tion and adjustmet. With their powers of “positive thinking,” their 
ethics of “living on a twenty-four-hour basis,” the psychological cults 
in which America currently abounds do not even aspire to the halfhearted 
criticism still occasionally to be found in the churches. The popular 
drift of psychological science aims at freeing the individual most of 
all from the burden of opposition. On the other hand, religion, with 
its symbols of remembrance, may be that very submission to the past 
that will preserve in us some capacity for a radical criticism of the 
present. 


Wheelis, in his Quest for Identity, gave a more cautious interpreta- 
tion of the same theme: 
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Knowledgeable moderns put their backs to the couch, and in doing so 

they fail occasionally to put their shoulders to the wheel (p. 44). 
Against this it could be argued that Freud saw his business as the 
helping of patients to understand the aetiology of their neuroses; 
what the patient did or thought after the therapy was the patient’s 
business. Freud was markedly chary about offering the patient ad- 
vice about how to conduct himself in the world at large. From the 
successful case studies published (for example those by Lindner in 
The Fifty Minute Hour), there is no evidence that the patients be- 
came increasingly conformist after the dissolution of their conflicts. 
Indeed Wheelis accounts for the presence of Rieff’s ideal character 
in contemporary life exclusively on the basis of cultural changes 
consequent upon the instrumental and technological changes so 
characteristic of the twentieth century. In fact, Wheelis’s main 
criticism of Freud is that he (Freud) devised a theory and a therapy 
quite inapplicable to the character disorders so prevalent at the 
present moment. Clearly Rieff’s position here is not well establish- 
ed, perhaps because he seems unacquainted with contemporary 
psychiatric thinking. 


Rieff’s third theme marks him down as a type of metaphysical 
quibbler who is an alien figure in contemporary psychology. The 
theme is that it is impossible to construct a psychological system 
without reference to morals (p. 29), and the latter are not amend- 
able to scientific analysis. Ergo... 


For the passions with which Freud concerned himself display such elusive 
modulations and reversals, express themselves so ingeniously, and are at 
the same time (this is in no way contradictory) so gross, so morally 
fraught, so unwieldy, that experimental science cannot encompass them 


(p. 20). 

Rieff then extends this idea by assuming that, since Freud created a 
psychological system with moral implications, Freud must have 
generated his system out of previously acquired ethical notions and 
values, and bolstered it by selective interpretation of case-history 
data. For example, Rieff believes than Freud’s resort to sexuality 
to explain neurotic symptoms is a product not of Freud’s observa- 
tions of patients but of his “ethical naturalism’. 


To explain Freud’s specific interpretative recourse to sexuality, we must 
look beyond the interior logic of his interpretative method — which need 
not imply base meanings at all, though it must imply concealed ones — 
to the ethical imperative which guides it. This imperative is the day-to-day 
therapeutic chastisement of ethical aspiration. Ultimately Freud’s inter- 
pretative method is aimed against, and therefore distorted by, the belief 
that we all live self-deceived on the seemly consoling surface of manifest 
meanings. As he once declared, “Mankind has always known that there 
is spirituality. I had to show that there are also instincts” (pp. 145-146). 


In a similar vein Rieff regards the concept of ambivalence as a 
stratagem devised to stretch Freud’s theory to fit behaviour which 
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apparently contradicts that theory. This resembles Bernard Shaw’s 
classic complaint against Pavlov’s juggling of the terms ‘inhibition’ 
and ‘disinhibition’, 

This deliberate wrenching round of the normal method of inter- 
preting Freud—which is that his concepts are a product of his clinical 
observations and influence, to some extent, his ethical and political 
attitudes—poses two disturbing questions. The first concerns the 
ethical neutrality of the social scientist, the contention that science 
is concerned, not with the establishment of ultimate ends or values, 
but only with the adequacy of the relationship between means and 
ends. Secondly, if science cannot free itself from value-judgements 
can psychologists, who do not shelter behind the restrictive con- 
fines of stimulus-response conceptions, ever be certain that their 
findings and observations are not selected to square with their per- 
formed evaluations? If Rieff’s book forces us to address ourselves 
to these problems again, it will have done some good. 


LaPiere, reviewing the book in The American Journal of Psy- 
chology, has declared it to be ‘an intellectual tour de force’. It is 
nothing of the sort. Rieff will improve, however, provided he 
digests Freud rather more (at the moment he has merely mugged 
him up) and learns to discriminate between evidence and mere 
assertion. 

Charles C. Anderson 
April 1960. 
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Introduction 


The study of intellectual development of the child has always 
been and always will be of importance to teachers. One man has 
made this study his life work, and over a period of some 40 years 
has patiently observed, recorded, tested, reflected, and as a result 
has produced, together with his collaborators, a voluminous output 
of books and papers outlining his views of how concepts such as 
number, space and logical reasoning develop. 


The name of this man is Jean Piaget, a Swiss psychologist, who 
has been called “the scientist who has explored the mind of the child 
as Galileo explored the sky.” Yet it is only recently that his true 
genius has been acknowledged. 


Before proceeding to an account of Piaget’s findings, and their 
relevance to the teaching of mathematics, I wish to say a few words 
about his methods of investigation. 


He began as others have by keeping careful records of what 
young children of different ages actually said or did, but soon dis- 
covered that this approach was by no means sufficient, and so he 
came increasingly to make use of specially devised testing situations 
in which he studied behaviour. In this way, the emphasis in his 
work has shifted from the words of the child to his actions with ob- 
jects, although the verbal responses of the children have still been a 
major source on which his conclusions have been based. 

Another major point should be noted here also. Essentially his 
studies have been qualitative rather than quantitative, and he has 
paid little attention to principles of statistical design such as sampl- 
ing and reliability. In some experiments he uses his own three 
children, who could hardly be called representative, while in others 
he seems to have used a large part of the school population of 
Geneva. 

Piaget’s Concepts and Findings 
Basic Concepts 
Let us move on to take a closer look at Piaget’s work in the 
areas in which we are most interested—the concepts of number, 
space and logical reasoning. 
He starts from the biological concept of adaptation, which he sees 
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as the interplay of two complementary processes, called assimilation 
and accommodation. Assimilation occurs when an organism uses 
something in its environment for some activity which is already 
part of its repertoire, while accommodation involves the addition to 
its repertoire of new activities or the modification of old activities in 
response to the impact of environmental events. As the child’s de- 
velopment proceeds, a more and more complete balance and syn- 
thesis between assimilation and accommodation is achieved. 

Piaget believes that thinking has its origins in actions physically 
performed, and that its more developed forms arise when these 
actions are “internalised” into organized systems. Thus he sees the 
development of intelligence as a process of active construction 
whereby the instruments of thought are formed. 


The central idea is that the internalised actions or operations 
which compose these systems are reversible. He contrasts this 
property of logical or operational thought—its reversibility—with 
the fact that in his early years the child is dominated by perception, 
which is essentially irreversible in nature, for an individual can 
only perceive a given visual scene from one point of view at a time. 


A simple example will help to illustrate what he means by this 
reversibility. Five multiplied by four gives twenty; twenty divided 
by four gives five. This seems trivial to us, but the young child 
who “knows” that five times four equals twenty, in the sense at 
least that he can repeat the words, does not necessarily know that 
twenty divided by four equals five. In fact, he is not thinking 
operationally unless he sees that he can deduce the second result 
from the first. When the child does see that the second is implied 
by the first, and other relationships, such as the connection between 
five times four equals twenty and ten times two equals twenty, fol- 
low. Piaget would say that he has constructed for himself a group 
of operations, 

Furthermore, Piaget believes that a sure sign of the child’s having 
constructed such a group is the presence of what he calls a “prin- 
ciple of conservation.” When actions form a group, there is always 
some constancy, something which remains invariant throughout the 
transformations to which the actions give rise. Thus when thinking 
is operational, different arrangements and sub-divisions of a whole do 
not destroy it. According to Piaget, the presence or absence of this 
principle tells him how well the thought of his subject has been 
structured in its handling of the issues in question. If the principle 
is not invoked, he wants to know what other modes of reasoning 
are employed, i.e. what the pre-operational arguments are. 

He also makes the hypothesis that “the construction of number 
goes hand in hand with the development of logic.” He goes on to 
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say his results show this and concludes that “logical and arithmetical 
operations therefore constitute a single system that is psychologically 
natural, the second resulting from generalisation and fusion of the 
first.” 

I shall now give a brief outline of the stages of intellectual growth 
as defined by Piaget, and rely on the illustrations I provide to demon- 
strate the close connection which he maintains exists between num- 
erical and logical concepts. I will follow this with a brief discussion 
of the development of spatial concepts. 


Stages of Intellectual Growth 
In the Psychology of Intelligence, he defines three general 
levels of intellectual growth, with certain sub-levels, giving approxi- 
mate age-levels in each case. These are 
Level I Non-Operational (Birth-2 years) 
Level II Pre-Operational (a) Transduction (2-4 years) 
(b) Intuitive (4-7 years) 
Level HI Operational (a) Concrete (7-11 years) 
(b) Formal (11 years and over) 
We shall be primarily concerned with the second and third levels, 
covering ages 4 upwards, but I shall outline the first stage briefly 
for completeness. 


Stage I (Non-Operational, 0-2 years) 

This he also calls the sensori-motor period. It consists 
chiefly of simple hereditary reflexes, refined and supplemented by 
habits learned through trial and error. During it, the child is solely 
concerned with objects as objects. Thus if a ball is temporarily hid- 
den from the baby, for him it ceases to exist. He does not yet have 
the power to construct a symbol for the ball, i.e. he lacks the concept 
“ball” which is bound up with objective notions of space, time and 
causality, notions which he had to build up gradually through inter- 
action with the world. | 


Stage II (a) (Pre-Operational—Transductive, 2-4 years) 


The achievements of Stage I are now dwarfed by the pros- 
pects introduced by signs and symbols, particularly words and im- 
ages, These expose him to a world which extends far beyond his 
momentary range of vision or even his life-span — a stable and con- 
sistent world compared to the changing world of perception he has 
previously known. The tendency to imitate sounds, etc., found in 
Stage I increases in range, and reaches its climax with “deferred 
imitation” when it imitates the behaviour of an absent person of 
whom the child is reminded. Memory thus becomes possible, as the 
abstraction from action to thought is made. At the same time, with 
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the development of language, objects are symbolised by a thought 
process which can be retained in the mind. However, there is no 
distinction as yet between the general and the particular which is an 
essential part of true concepts. On a walk through the woods, for 
example, the child does not know whether he sees a succession of 
different snails, or whether the same snail keeps re-appearing. Such 
a distinction means nothing to him. They are all “snail” to him. He 
is using what Piaget calls a pre-concept. 


Stage II (b) (Intuitive, 4-7 years) 

We now come to the first stage in which we are particularly 
interested—the intuitive period, covering the period 4-7 years ac- 
cording to Piaget. We can gain a good idea of the sub-stages of de- 
velopment from considering the following experiment. Some red 
and green beads of equal size are given to the child, who then 
places them in two small glasses A, and A,, identical in shape and 
size. The child is then told to put a red bead into A, with her right 
hand every time she puts a green one into A, with her left hand. 
After a moment, she is stopped and asked Have you got the same 
amount in the two glasses? — Yes. The beads in A, are now poured 
into glass B, which is taller and thinner than A, and A, Are they 
(A, and B) the same? — No. less there (B) and more there (A,) 
— Why? — Because you poured them into a little glass. The fact 
that glass B is taller and thinner leads the child to reason that there 
are fewer beads in B. Other children taking part in the same experi- 
ment will say that there are more beads in B because it is higher. 
Even though some children count the beads (about six are used) 
they cannot conserve the idea of six. A slightly more advanced child 
begins to have doubts, and makes a statement like “There must be 
more because it’s higher, but it’s thinner too.” Eventually, the 
child realizes that height and cross-section must be considered at 
the same time in judging how many beads there are, and realizes 
that the number of beads remains unaffected by their spatial ar- 
rangement. He is then thinking operationally. These three sub- 
stages take place according to Piaget, at the ages of 5, 544-6, 614-8 
years approximately. He calls the first sub-stage the stage of global 
comparisons, and regards it as the starting point from which the 
concept of quality, measure, series and number finally evolve. 

Piaget found the same three stages when he investigated the way 
in which children would set about matching a set of glasses with one 
of bottles. At the first stage the child was unable to achieve 
equivalence because he did not match each glass to a bottle, ie. he 
did not make a one-to-one correspondence. At the second stage 
the child can make a correspondence spontaneously, but the cor- 
respondence is still governed by perception for it fails to persist 
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when the elements involved are disarranged in some way. Finally 
by 6% years or so, lasting equivalence is found to be present. 


Lastly, Piaget conducted a long series of experiments to investig- 
ate the cardinal (4 = 1-+ 1-+ 1-1) and ordinal (4 = 3 + 1) 
properties of numbers. One of the important features of cardination 
is the ability to classify. Thus in the bottle and glass experiment, 
the idea that the class “bottle” is invariant with respect to the class 
“glass” is very important. This goes a stage further when the child 
is asked to classify objects and then to combine them into a new class 
— an operation which is the basis of ordinary addition. To demon- 
strate this, Piaget gave his children some brown beads and a much 
smaller quantity of white ones; both groups of beads were wooden 
and belonged to the concept‘“‘wooden bead”. The child at stage one 
correctly maintained that there were more brown ones than white 
ones and agreeing that both brown and white were wooden, would 
then go on to make the surprising claim that a necklace made out 
of brown beads would be longer than one made out of wooden beads 
‘because there are more brown ones than wooden ones.’ Not until 
the age of seven were these children able to hold two concepts in 
mind simultaneously and thus to grasp the logical (and mathe- 
matical) truth that the part is never greater than the whole. 

Using a graduated series of ten little rods, Piaget found three 
similar stages in the development of ordination or seriation. At 
first the child is only capable of global ‘greater than’ or ‘less than’ 
judgments, and can construct only a simple series of rods increasing 
in length. At the second stage, he can seriate will enough, but when 
the series is disarranged internally he is unable to correct it by 
reference to the number of elements preceding a given place in it. 


Stage III (7-11 years) 

Piaget designates this period as the period of concrete opera- 
tions. In the references I have been able to consult, there is little 
explicit mention of experiments carried out on children in this actual 
range. Piaget likens the arrival of the last sub-stage mentioned 
above, at which reversibility and the principle of conservation are at- 
tained, to a kind of thawing out of the previous intuitive structures, 
which often takes place abruptly. In the experiment of pouring the 
beads, for example, “there always comes a time between 6% and 
7% years when the child’s attitude changes: he no longer needs 
to reflect, he decides, he even looks surprised that the question is 
asked, he is certain of the conservation.” After further considera- 
tion of his results, Piaget concludes that “the various transformations 
involved — reversibility, combination of compensated relations, 
identity, etc. — in fact depend on each other and amalgamate into 
an organized whole.” Each is really new despite its affinity with 
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the corresponding intuitive relation that was already formed at the 
previous level. 


In practice these operational groupings lead to the following 
structures or logical operations. 


1. Fitting classes together. He has now formed the concept of a 
class and can perform mentally the operation of classification. He 
can go on to join classes together to form more inclusive classes, 
eg.5-+3 = 8. 

2. Serialising asymmetrical relations. e.g. He can make the de- 
ductionwA < Bo B< Cai cA <—C. 

3. Advent of the number system. The number system is the 
joint product of classification and ordering or seriation. These are 
blended into a single operational whole, so that the unit 1 is simul- 
taneously an element in a class (1 is included in 2, and 2 in 3, etc.) 
and in a series. 


Furthermore, the stability and consistency of these systems of op- 
erations or groups depend on their possessing five properties familiar 
to mathematicians. They are closure, reversibility, associativity, 
identity, together with a fifth called tautology in the case of classes 
and relations, and iteration in the case of numbers. 


Yet the operations capable of being performed at this stage are 
constantly tied to action. For example, the child understands class- 
inclusion in the ‘wooden beads’ experiment by the age of 8 yet does 
not solve a verbal test of identical structure until much later. Thus 
all forms of constancy are not attained. Another experiment in- 
volves the modelling of two pellets of dough. The child models them 
into the same shape, size and weight. Then one of them is modified 
— into a roll, say — and the child is asked whether the quantity of 
dough, the weight and the volume remain the same. Quantity is 
recognized as conserved at the age of 7-8 years, yet up to 9-10 
years, the child will dispute that weight is conserved, at which age 
it then accepts this conservation, while still denying conservation of 
volume until the age of 11 or 12 years. 


The child then is able to generalize and to form and use the con- 
cepts of class, relation, and number, but the principles of conserva- 
tion does not hold in all systems of ideas, emerging later in some 
systems than in others. The child is still capable of only a limited 
from of reasoning, which is tied to his own concrete experience. 


Stage III (b) 11 years and over 
At early adolescence, ability to perform abstract operations 
becomes apparent. Unlike the child, who concerns himself only 
with actions in progress, the adolescent thinks beyond the present 
and forms theories about everything. This reflective thought exists 
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from the age 11-12 years, when the individual becomes capable of 
reasoning on the basis of simple assumptions which have no neces- 
sary validity of an inference, as opposed to agreement of the con- 
clusions with experience. He can consider hypotheses which may 
or may not be true and work out what would follow if they were 
true. 


Consider, for example, the following problem “Edith is fairer 
than Susan; Edith is darker than Lily; who is the darkest of the 
three?” This is essentially a simple problem of seriation, which if 
posed in concrete terms, is solved soon after the age of seven, yet in 
this form it is rarely solved until the age of 12. Before then, we find 
reasoning like the following. “Edith and Susan are fair, Edith and 
Lily are dark, therefore Lily is darkest, Susan is the fairest and 
Edith in between.” The cause of the difficulty is simply that the 
premises are given as pure verbal postulates and the conclusion is 
to be drawn without recourse to concrete operations. 


Reasoning that concerns action or reality consists of a first degree 
grouping of operations so to speak, i.e. internalised actions that have 
become capable of combination and reversal. Formal thought, on the 
other hand, consists of reflecting on operations or on their results 
and consequently effecting a second-degree grouping of operations, 
i.e. operating on operations. The ability to use branches of logic 
known as the algebra of classes and algebra of relations, which the 
child possessed at the concrete-operations stage, is now supplement- 
ed by forms of reasoning bearing on the relations between proposi- 
tions or sentences, which constitute the calculus of propositions. 


The Development of Spatial Concepts 

The evolution of spatial relations proceeds both at the perceptual 
level and at the level of thought or imagination. Thus by the age of 
6 months, an average child can distinguish between a circle and tri- 
angle visually presented, but it is much later before he can represent 
these figures to himself, i.e. before he has the concept of space. 

Piaget and Inhelder have studied the child’s conception of space 
extensively. Their results lead them to suggest that a child’s first 
spatial concepts are topological ones, i.e. concepts which are inde- 
pendent of change in size or shape of the figure and which involve 
qualitative properties such as proximity and separation, open and 
closed, inside and outside. Topological space allows analysis in 
which each figure is considered in isolation whereas in projective 
and Euclidean space, objects are located relative to one another ac- 
cording to perspective or projective systems, or according to co- 
ordinate axes respectively, i.e. in terms of some more complex com- 
mon spatial structure. 

In this brief description it is impossible to give more than a 
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glimpse of Piaget’s work in this area. It almost all relates to ages no 
greater than 7 years or so. I shall mention three sets of experiments 
only. 

Firstly, Piaget has investigated in a fairly systematic manner the 
way in which perception of shapes develops. By means of ingenious 
experiments “haptic” perception in which the child could feel but 
not see the shape to be identified, Piaget again found a regular series 
of fairly well-defined stages of development. 

Stage 1 (314 years on) 

The child is able to identify shapes only in terms of topological 
attributes; thus whilst a square and circle are indistinguishable from 
each other or any other closed surface, they can be distinguished 
readily from shapes with different topological characteristics. 

Stage 2 (414-6 years) 

Differentiation between rectilinear and curvilinear shapes de- 
velops. At first it is crude (sub-stage A), then the child begins to 
search for significant cues with respect to angular properties and 
dimensions (sub-stage B), and finally successful differentiation of 
rhombus and trapezium occurs together with frequent recognition of 
more complex shapes (sub-stage C). 

Stage 3 (6-7 years) 

The child can now distinguish between complex forms, such as 
the swastika, and simultaneously take account of order and distance. 


Non-metric characteristics are preserved under projective trans- 
formations and Piaget has carried out a second set of experiments 
by which he claims to show that the child learns to understand pro- 
jective properties before it can grasp Euclidean relationships. Using 
a table, and a set of “‘telegraph poles” made of matchsticks, he finds 
three stages, when the child is asked to make a straight line of poles. 
In stage 1, the “poles” are simply placed near each other, but not 
straight; in stage 2, the child can use the edge of the table as a guide, 
but fails when this aid is not available; in stage 3, the child can 
construct an “independent” straight line, nearly always by “sight- 
ing’, i.e. placing the head so that all the poles disappear simultan- 
eously behind the near end-pole. According to Piaget, he is using 
a projective property of the straight line. 


In yet a third series of experiments, concerned with similarity 
and proportion, similarity in the Euclidean sense of considering 
equality of angles, proportions of corresponding sides, and making 
rudimentary measurements only appeared at the third sub-stage at 
the age of about 7 years. Relationships now appear to be organized 
and ordered into stable systems in which each operation has an in- 
verse, relations become transitive and are not easily disrupted by 
perceptual factors as before. 
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Studies by Other Investigators 


A number of investigators, particularly in the United King- 
dom, have been carrying out extensive work to test Piaget’s results. 
In general, they have found the same sequence of stages of develop- 
ment, but sometimes the ages at which the stages occurred have 
varied markedly from those reported by Piaget, and it is suggested 
that stage level is better determined by mental than chronological 
age. Studies by Carpenter, Luzer, and Churchill suggest that cul- 
tural and educational factors such as appropriate programs of play 
situations involving grouping, seriating, matching and ordering may 
bring forward the various stages of development. 


The results of recent research by Lovell on spatial concepts agree 
with those of Piaget in some parts, but are at variance in others. In 
particular, Lovell’s results with the “telegraph poles” experiment 
lead him to suggest that the question of whether the child’s con- 
ception of space begins with topological concepts which are trans- 
formed concurrently into concepts of projective and Euclidean space 
should remain an open question until further experiments have been 
carried out. 


Another investigator, Dienes, criticises Piaget for being con- 
cerned with only the analytic mode of thinking, and suggests that 
legitimate mathematical thought may be either analytic or synthetic. 
Work is currently in progress to test Dienes’ hypothesis. 


Educational Implications 


Readiness and Curriculum Sequences 

If Piaget is right, and the development of thinking proceeds 
in relatively unvarying sequences, though not at predeterminated 
rates, the concept of “readiness” comes to be of the first importance. 
For example, even if the child is fluent in his use of number words 
and can do rote counting, this does not allow us to conclude that he 
knows what he is talking about. There is even a danger of language 
becoming a substitute for thought. The wooden beads experiment, 
too, reveals that only at a certain stage (about 7 according to Piaget) 
do children realize that the part is never greater than the whole. 
Until they do, they are incapable of understanding addition or sub- 
traction. To give the child the fullest help, we should know how far 
he has advanced, and what the next step will have to be. Thus the 
teacher must understand the sequences of development before he can 
further them. This does not mean that the teacher must wait until 
a given chronological or even mental age before teaching the child a 
given process, but that he must know what educational experiences 
will best facilitate the child’s maturation at that point. Readiness 
tests and curriculum sequences designed in accordance with Piaget’s 
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results from different stages of maturation in each of the different 
concepts would seem to assume considerable importance. As far as 
the early development of spatial concepts is concerned, the issue is 
not fully resolved, yet the evidence points to the advisibility of giv- 
ing plenty of experience that demands no more than topological 
awareness and capacities. Of course, this idea of readiness has been 
in vogue in North America for some time, and is proving of great 
value. Yet its origin was pragmatic, rather than theoretical. 


The same considerations apply at more advanced age levels. 
When does the stage of abstract or formal operation begin for the 
bright child, for the average child, for the child of below average 
ability in mathematics? We have seen that different concepts ap- 
pear to be “conserved” at different ages — quantity before weight, 
weight before volume. What spread is there in these occurrences 
as regards chronological and mental age? Our current and pro- 
posed mathematics courses at the grade 9 and 10 levels seem to de- 
mand considerable ability to reason logically. It would seem advis- 
able to defer sweeping changes in curriculum sequences until some 
of these questions are more adequately answered. 


Teaching Methods 


We saw earlier that the “operations”, which are central to Pia- 
get’s view of intellectual development, are internalised actions, and 
that the child must actively construct his own thought system. 
The question for the teacher is then: how best can I help him to do 
so? One thing is clear — that if we regard development in this way, 
it is quite inconsistent to talk of “giving” the child ideas or thoughts 
or even experiences. We cannot “give” him these or a ready-made 
understanding; we can only help him to construct them for himself. 

Aebli conducted a study in an attempt to devise methods in line 
with Piaget’s work, and developed the following principles. 

1. Always begin by trying to ensure that the child is faced with a 
problem which is genuine and meaningful to him. 

2. Have him engage in active attempts to find his own solutions, 
allowing him to undertake any relevant physical manipulations. 

3. Get him to move away gradually from these physical activities 
towards the point when he can solve the problem representationally 
by the manipulation of symbols. 

These are, of course, accepted as sound teaching principles today, 
although they are not always practised — for various reasons. 

One further point, however, which is not so generally known or 
accepted, and on which Aebli insists, is that the various operations 
which must be distinguished from one another could be taught to- 
gether, since they must be not only distinguished by related. Thus 
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the concepts of perimeter and area of a rectangle should be taught 
together, and not separately to enable the child to come to a genuine 
understanding of them. 


Furthermore, the growth of intelligence is a cumulative process 
in that any loss of opportunity, and especially loss at the early stages, 
must have its influence.’ It is clear then that a suitable environment 
must be provided so that the child may engage in these necessary 
actions and experiences. 


Piaget emphasizes that the development of intelligence is depend- 
ent not only on the physical but on the social environment. Thus he 
would agree that there should be provision for such number ex- 
periences in the first years of school life, a proportion of which 
should be social. 


What place is there for concrete materials? It would seem that 
those materials which help the child to gain experience in the areas 
of number operations analysed by Piaget such as matching, seriating, 
correspondence, etc., would be most helpful. Teachers can readily 
adapt toothpicks, buttons, etc. to serve such purposes. Two sets of 
materials which attempt to represent the actual structure of the 
number system and which employ both counting and measuring — 
ordination and cardination — are those devised by Stern and Cuisen- 
aire. The basic idea is that the child, by manipulating rods or blocks 
in a systematic and controlled way will discover for himself the 
meanings of number relations and number concepts generally. 
This emphasis on self-discovery is in accord with Aebli’s principles 
outlined above. The Cuisenaire system in particular is being ex- 
perimented with in many countries, and results to date are very en- 
couraging. Yet a third approach, advocated by Dienes, which is 
partly based on Piaget’s work, and which uses sets of blocks, and 
other concrete materials, also looks very promising. 


Conclusion 


Much that Piaget’s work has revealed is not new. What then is 
the significance of his contributions to education? Firstly, he offers 
us a new theoretical analysis of the organization of mature, intelli- 
gent thinking — an analysis which may help us to understand better 
the principal characteristics of the type of activity which teachers 
should be concerned to encourage. Secondly, he offers us much 
evidence — albeit evidence which needs extensive corroboration — 
about the details of the stages and difficulties which take place as 
this development proceeds. The fact that these findings are often 
surprising is a measure of their importance, for if he is right, he is 
removing widespread misunderstanding, and ignorance. In our 
current thinking about mathematical education we need to reflect 
deeply on what he has to say to us, and assess its significance as we 
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consider what curricula and teaching methods are the most appropri- 

ate and effective for our schools in this era of computers and nuclear 

engineering. 
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The transferring student presents many problems to the princi- 
pal, teacher and guidance counsellor. If the student transfers from 
outside of the Province, there are basic questions of compatibility of 
curriculum. However, if the transferring student is from within 
the Provincial borders, curriculum compatability is not a major 
problem but the meaning of the reported marks may well be. 
Theoretically, a common curriculum should mean common evalua- 
tion but such is rarely the case except in Grades IX and XII where 
Departmental examinations are administered in selected subject 
areas. Different schools do, in fact, rate students differently. In 
such matters, discrepancies relating to the size of high schools have 
been found which are of too great a magnitude to be reconciled. 
The small school is inevitably at a disadvantage over the larger 
schools in providing stable student population groups from year to 
year. However, even in very large schools where a number of 
classes may take the same course, but under different teachers, 
there often are wide differences in the final average mark assigned. 
On the other hand, it is argued that teachers in the smaller schools 
get to know each student better and evaluation benefits positively 
from this. It is not the purpose of this paper to argue the case for or 
against the validity of ratings. Instead, by recognizing that dif- 
ferences do occur, and that these are associated with the size of 
school, this paper will report normative data for Grades X, XI and 
XII for final marks reported in nine subject matter patterns or 
areas by size of school. 


Sample 

The sample chosen was 10,709 students who wrote Grade IX 
Departmental examinations in June, 1955 and entered Grade X in 
Alberta high schools in the fall of 1955. Of this group, 8,561 enroll- 
ed in Grade XI the following year, and 6,309 in Grade XII in the 
fall of 1957. The high school grades reported are for these students. 
It is considered that, while this sample does not include students 
entering Alberta high schools from outside the Province during the 
three years concerned, the sample is sufficiently large, representing 


*From data collected for the Cameron Royal Commission on Education. 
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91, 89 and 75% respectively, of the reported total Provincial Grade 
X, XI and XII population (Annual Reports: 1956, 1957, 1958) that 
it will adequately reflect the marks assigned in these grades 
throughout the Province. 


Data 


All data for the study were taken from the Department of Educa- 
tion records. In most instances, the data were taken directly from 
ecards completed by the teachers concerned for each particular 
course. Further, Department “A” cards were used to identify the 
type of school attended by the students in each of the years con- 
cerned. 


Type of School 
For the purpose of analysis, five types of schools have been used: 

(1) Small High Schools—which represent schools offering programs 
using shorter periods than the standard high school period. 
More specifically, these schools have less than one teacher per 
high school grade taught. 

(2) Small Standard-time High Schools—these schools operate their 
programs on a conventional time-table and have one teacher 
for each high school grade taught. 

(3) Medium High Schools—consist of schools with four to eight 
teachers. 

(4) Large High Schools—these schools have more than eight teach- 
ers but are not identified as Composite High Schools. 

(5) Composite High Schools—these are schools with more than 
eight teachers and which, by virtue of the high school program 
offered, have been identified by the Department of Education as 
Composite High Schools. 


Categorization of High School Courses 
During the period this study covers, 117 different courses were 
offered in Alberta high schools. It would here be impossible to 
present an analysis of the marks in each course. Instead, these 117 
courses have been grouped into nine academic areas or patterns. 
Students taking more than one course falling in any one of these 
areas had their marks averaged. Only the average mark then, is 
reported. The nine course areas and the specific courses comprising 
these fields, are listed below: 
(1) English Options: 
Literature 10, 20; Language 10, 20; 
English 30* 
(2) Social Studies Options: 
Social Studies 10, 20, 30* 
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(3) Mathematics Options: 
Mathematics 10, 11, 12, 20, 21, 22, 30*, 
31 and 32 

(4) Science Options: 
Science 10, 20; Biology 11, 32* 
Chemistry 30* and Physics 30* 

(5) Foreign Language Options: 
French 11, 20, 21, 30*, 31; Spanish 
10, 20, 30; German 20, 30*; Latin 11, 
20 and 30* 

(6) Commercial Options: 
Record Keeping 10; Bookkeeping 20, 
30; Typewriting 10, 20, 30; Short- 
hand 10, 20; Office Practice 20, 30; 
Business Fundamentals 10; Mer- 
chandizing 20; Secretarial Training 
30 and Business Machines 30 

(7) General Options: 
Health and Personal Development 
10; Physical Education 10, 20; Art 10, 
20, 30; Music 10, 20, 30; Drama 10, 
20, 30; Arts and Crafts 10, 20, 30; 
Sociology 10; Literature 21; Langu- 
age 21; Law 20; Psychology 20; 
Sociology 20 and Economics 30 

(8) Home-making Options: 
Home Economics 10, 11, 12, 20; Home 
Economics Crafts 10; Needlework 10; 
Child Care and Home Nursing 10; 
Fabrics and Dressing 10, 20, 30; 
Foods and Nutrition 10, 20, 30; 
Clothes Selection and Design 20, 30; 
and Homes and Furnishings 20 

(9) Technical Options: 
Agriculture 10, 20, 30; General Me- 
chanics 15, 16, 17; Drafting 10, 20; 
Woodwork 10,20,21.30; and Printing 
10 and 20 


*Grade XII Departmental Examinations administered in these subjects. 


Analysis of Data 

All marks were classified according to the option areas listed 
above. When more than one course was taken in any option area 
these marks were averaged to the nearest whole number. Students 
were identified with the type of the high school attended and this 
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was coded beside the student number. All data were collected on 
one IBM card for each student for each grade of high school. 


The data were then analysed to produce distributions of marks. 
The number of marks falling in any one interval within a category 
was divided by the total number of students attempting courses in 
that option area to give the percentage of scores falling within that 
interval. The percentage distributions of marks by option area, type 
of school attended and grade level are presented in Tables I- 1X. 
Also included in these tables are the percentage of students enrolled 
in any given year who did not take courses in the option area. 


TABLE I 


FINAL MARK DISTRIBUTIONS IN PERCENTAGES OF 
ALBERTA HIGH SCHOOL STUDENTS IN 
ENGLISH OPTIONS 
BY TYPE OF SCHOOL 


G FINAL MARKS 
c 
a 
d | Not 
Type of School e N 0-38 | 40-49 | 50-59 | 60-69 | 70-79 | 80-89 bea oa 
Small High Schools Ale Sal 162) 15) se28.010 an4o. ee Go 6.0 0.3) “ae 
(Less than 1 Teacher / XI} 1207 2.1) 12:5} 2259) 725.9) ed.’ 8.8 id 0.4 
Grade) ee 958} 21.9) 29.5) 21.6) 14.9 8.4 3.6 0.3 AS 
Small Standard Time X| 2036 6.2| 17.5) 26.8} 25.6) 166 7.0 0.3 0.1 
High Schools il i577 6.9| 189] 25.7] 23.6) 17.5 6.8 0.6 0.5 
(1 Teacher /Grade) LD) 1100) PIS Gear Lt e2e-3| 0 o.8 9.4 3.6 0.2 20 
Medium High School x 4s S21 19.1) 21.2) 42 138 ok 05 ee 
(4-8 Teachers) XIj 1587 SiO 2122) R241 | 823.20 Bl ie 5.0 0.2 0.4 
MI A242 od) 925.4) eG.o ede 5.1 0.1 1.6 
Large xX} 1016 All| 14.6) P21) 429.30 18.2 oD 0.6 0.3 
High Schools XT; 1080 71.9) ¢615.3)) 524.9)" 26.3); 417.3 74 0.9 0.6 
(Over 8 Teachers) XII; 918 6.2) 221.9)" 1262155216) (16.6 7.8 0.3 3.8 
Large Composite X| 2564 9.2} 20.5) 26.8) 24.8) 14.1 44 0.2 1.0 
High Schools XI} 2114 8.3} 21.4) 27.6} 25.2) 12.9 43 0.3 0.6 
(Over 8 Teachers) XXII} 1588} 10.5) 26.4) 25.2) 21.2) 10.5 5.8 0.5 18 
X| 10709 felis 16.208 belo econ LOA 5.7 0.4 0.5 
TOTAL XI} 8561 Gl] Log) Wedort edo! LO. 6.4 0.6 0.8 
XII} 6309) 13.0) 26.7; 248) 19.3) 108 5.1 0.3 2.9 
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TABLE II 


FINAL MARK DISTRIBUTIONS IN PERCENTAGES OF 
ALBERTA HIGH SCHOOL STUDENTS IN 
SOCIAL STUDIES OPTIONS 
BY TYPE OF SCHOOL 


FINAL MARKS 


Type of School N_ | 0-39 | 40-49 | 50-59 | 60-69 | 70-79 | 80-89 | 90-99 Taken 
Small High Schools XK) 2511) 7.1) 18.2; 243) 23.5; 16.1 9.5 1.3 ai 
(Less than 1 Teacher / AT] 1207; 3.4, 12.1; 21.0; 269) 20.8) 13.4 2.4 0.8 
Grade) AT} 86958) 922.2; 269) 22.1) 17.6 8.5; 2.6 0.1 3.1 
Small Standard Time | X| 2036; 8.2 a 21.9; 24.1) 17.6 iy sac ainnn 1.2 0.1 
High Schools XT] 1577) 62) 162) 22.7) 246) 18.0) 10.6 1.7 14 
(1 Teacher /Grade) AS LOOM L727 25.2) eas Arg 212 9.5) F cA2be * eg. 2.1 

| 
Medium High School XX} 1752) 9.1) 19.3)" 24.3) 21.9) 149 sei otek 1.0 ieee 
(4-8 Teachers) XT} 1587; 88 19.9) 21.5) 23.0) 15.1 9.9 18; 09 
XII} 1274 che 24.0) 24.6) 21.5) 101 4.2 0.2; 24 
Large xX} 1016; 5.5) 149) 225) 262) 186 10.8 15; 0.4 
High Schools XI} 1080} 7.1) 13.6; 26.0) 246) 181 9.2 1.4 1.3 
(Over 8 Teachers) XT} 918) 10.2; 18.7| 23.7 ol 15.0 6.8 10) 44 

| 

| 

Large Composite X| 2564) 9.6) 17.8) 23.9) 23.7) 16.7 6.8 15 1.0 
High Schools XIj 2114; 10.9) 20.8) 25.7; 22.7) 13.4 5.7 0.8) 0.6 
(Over 8 Teachers) XII} 1588) 12.8) 24.8) 24.5) 20.6) 10.1 6.3 0.9 1.8 
X| 10709} 8.1) 17.8) 23.3) 23.7) 166) 9.1 1.4 0.6 
TOTAL XI} 8561) 7.4) 16.8) 23.2); 242) 17.0, 98 1.6 13 
XII} 6309} 15.1] 24.0) 24.0; 209) 106) 49 0.5 3.2 
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TABLE III 


FINAL MARK DISTRIBUTIONS IN PERCENTAGES OF 
ALBERTA HIGH SCHOOL STUDENTS IN 
MATHEMATICS OPTIONS 
BY TYPE OF SCHOOL 


G FINAL MARKS 

r 

a 

d Not 
Type of School e N_ | 0-39 | 40-49 | 50-59 | 60-69 | 70-79 | 80-89 | 90-99 |Taken 


(Less than 1 Teacher/ 15.3) 125.0) @elote Lon.’ a ea | 
Grade) 27.0| 24.1) 16.7; 84 19] 0.3) 28.9 


| 
Small High Schools X| 2511 s 17.4) C247 |55 18.80 13.8) SLT eee 
| 
17.9} 22.3} 20.0; 149} 10.0; 26 28 
16.5} 28.3)° 521.7) -12.9|> 106) pada eit 
19.8) 27.5) 21.4; 11.6) 5.1 0.1; 21.9 


Small Standard Time 
High Schools 
(1 Teacher /Grade) 


17.3) 23.3; 20.3) 13.2 9.0 : 
18.4; 24.5) 20.5) 15.4) 11.3) 29) 151 
44 ‘ : 


(4-8 Teachers) XI} 1587 7.0 
23.4} 27.9) 19.4; 13.0 


Medium High School X} 1752) 14.1 
XII} 1274 11.4 


40 : 
High Schools XI} 1080) 7" 8:2) | 15.5}. 324.919 922.5) 15.0 9.9 4.0} 13.4 
(Over 8 Teachers) XII} 918 9.8| 22.4) 26.1) 20.3) 144 5.0 2.0 


19-7), 99 20-3|01 20.7) 712.7] 166 ‘ 
19.9) 269) 18.9) 13.2) 66) 2.0) 29.7 
43 : t 


High Schools XT} 2114) 12.5 
24.8) 28.1} 201) 11.4 


Large “Academic” E 1016 Ee 16:9) (24:7) 19-7) 12-4) 5 292 
(Over 8 Teachers) XII} 1588 : 


Large Composite X| 2564) 13.1 


TOTAL XI] 8561; 8.5) 17.0) 265) 21.0 


9.3 
14.5, 9.8) 2.7| 17.7 
XII} 6309) 12.9) 23.8) 269) 19.5 4.3 


11.8 
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FINAL MARK DISTRIBUTIONS IN PERCENTAGES OF 
ALBERTA HIGH SCHOOL STUDENTS IN 


TABLE IV 


SCIENCE OPTIONS 
BY TYPE OF SCHOOL 


Type of School 


Small High Schools 
(Less than 1 Teacher/ 
Grade) 


Small Standard Time 
High Schools 
(1 Teacher /Grade) 


Medium High School 
(4-8 Teachers) 


Large “Academic” 


High Schools 
(Over 8 Teachers) 


Large Composite 
High Schools 
(Over 8 Teachers) 


TOTAL 


G 
r 
a 
d 
e N 
Se coLL 6.2 
XI} 1207 25 
XI). 72958) (275 
X| 2036 7.5 
XI} 1577 7.4 
‘on 1100} 18.9 
xX) 1752 7.5 
XI) 1587 33 
XII| 1274} 15.3 
X| 1016 8.3 
XI} 1080 7.8 
XII} 918) 14.0 
X| 2564 ye 
XI} 2114 6.1 
XII} 1588) 12.5 
X| 10709 12 
XI} 8561 5.5 
XII} 6309} 16.9 
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17.2 
10.7 
27.7 


16.0 
17.3 
24.8 


15.5 
16.2 
25.4 


15.5 
15.9 
21.2 


18.2 
15.1 
21.7 


16.7 
14.5 
24.2 
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0-39 | 40-49 | 90-59 


25.9 
24.2 
20.2 


26.5 
29.7 
24.8 


28.3 
27.6 
26.0 


29.9 
27.8 
28.7 


26.7 
26.0 
25.8 


26.5 
25.9 
25.3 


E 
E 


Not 
60-69 | 70-79 | 80-89 | 90-99 [Taken 


24.4 
26.4 
15.6 


17.2 
21.0 


6. 


6 


15.8 
16.4 


9 


6 


16.5 
14.1 


9 


2 


17.8 
17.0 
10.2 


14.0 
1k Bs 
13.0 


ee 
woo 
Co © DO 


LEE 
ELE 


12.6 


a8 
EE 


1.5 Le 
2.0 3.9 
0.2 6.1 
1.2 1.5 
1.3) 10.3 
0.2 4.2 
18) 9.4 
1.9} 148 
0.3 9.3 
1.6 5.9 
2.3; 16.7 
10) 9.2 
1.1); 20.6 
1.8) 28.3 
0.9) 20.2 
14) 84 
19) 15.7 
0.5) 11.3 
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TABLE V 


FINAL MARK DISTRIBUTIONS IN PERCENTAGES OF 
ALBERTA HIGH SCHOOL STUDENTS IN 
FOREIGN LANGUAGE OPTIONS 
BY TYPE OF SCHOOL 


G FINAL MARKS 

r 

a 

d Not 

Type of School e 0-39 | 40-49 | 50-59 60-69 | 70-79 | 80-89 dl ca ae Taken 
Small High Schools X| 2511 5.9 vis) O35 (264) F227 ese 6:4\e9s 2 
(Less than 1 Teacher / XI} 1207 6.0) 11.8) 23.1) 24.1) 19.0) 12.6 S425 
Grade) XII 958 ar 19.8) o2o.9)) ALT) 110 3.9 URS! aya 
| 

Small Standard Time X| 2036) 17.4 41 et 4  173) 916.3) es ae eo 
High Schools DIED TSE te USER IO) PAL aera alibi 46| 248 
(1 Teacher /Grade) XII} 1100} 15.9) 19.6; 25.9) 20.0) 13.5 4.7 0.4, 27.1 


Medium High School 


EEE 
f 186] 44 896 
EEE 
EEL 


: 
| 
ELE 


(4 - 8 Teachers) XI} 1587 8.6) "452 20.7 20,1) “Lie3}" B36 4.6) 30.3 
OXI) SA2ZTANA 2 5h 25h 25,0) hd.) Ag 3.7 1.6} 35.0 

| 
Large “Academic” X| 1016 15.4 12) do 
High Schools XT, 1080; 209) 1547235) 194) 6; 4 11.6 3.4| 26.5 
(Over 8 Teachers) XII} 918 9.7) 4920.3) i265) aoe!) 124 6.0 1.9} 26.9 
Large Composite X| 2564 6.2; 10.9} 18.8) 20.6) 21.4, 15.9 6.2} 89.2 
High Schools Th 2114) 25) Pata e255 Les) ae 9.1 Oo (eed 
(Over 8 Teachers) XII} 1588 8.9} 20.8) 25.4) 22.6) 15.2 5.6 1.5} 40.1 

| 

X| 10709 7.0 9.9779 17.2) 21.0) 19:8) 17.9 7.2| 90.0 
TOTAL XI} 8561 Slee 3. Th Pee5l M20.4) AE Lae 3.8) 30.9 
DTT. 6309) 9513.0) 2055) 925.5) ) 2101 138 4.8 14) 33.1 
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TABLE VI 


FINAL MARK DISTRIBUTIONS IN PERCENTAGES OF 
ALBERTA HIGH SCHOOL STUDENTS IN 
COMMERCIAL OPTIONS 
BY TYPE OF SCHOOL 


G FINAL MARKS 
r 
a 
d Not 
Type of School e N_ | 0-39 | 40-49 | 50-59 | 60-69 | 70-79 | 80-89 | 90-99 |Taken 
Small High Schools wen LE 2.5 OF acat 31.0\ ci Anet0S Le70e309 
(Less than 1 Teacher / XI} 1207 aut 8.8; 18.7) 28.4) 24.9) 14.4 2.6} 45.5 
Grade) XII 958 rs S.Giet 14.2627.5| 33.0) 142 1.0| 79.4 
| pec taha dea 
Small Standard Time X| 2036) 28.4 S.4iee 174 2238) 13.0 8.3 1.7| 26.6 
High Schools ba aby ¥; 2.9 OS el. ee lek eee) el sco 220| waow 
(1 Teacher /Grade) XII} 1100 2.01)! i2.aie ¢ lool) ) 30.0} ‘20.0 9.5 PR 
Medium High School Di dlned WEY. 6.7| 14.5} 25.5) 246] 188 8.6 1.3} 24.0 
(4-8 Teachers) XI} 1587 3.518 TZ.Pee 242i 24:9) 19.0) 13,1 2.9| 41.8 
(Testi ies | SET GA i ae 1274 LeLIOY IS Si 2S. a ei | o2e.): 9.1 1.9| 71.6 
Large | LOG G4 15 Tie 30 ON. 27:5), 115 5.8 22) 275 
High Schools XI} 1080 Sie Oe et.0Le 20.0) Low 8.1 2.0} 54.1 
(Over 8 Teachers) par 918} 3.0} 18.7; 25.8) 22.7) 19.7 6.6 3.5) 78.4 
Large Composite X| 2564 OS © 22.oieeo.0N 2o.0) 2102 4.6 1.9) 43.7 
High Schools XI} 2114 TSA ISB zie 22.5) © 14:5 6.4 1.4; 52.9 
(Over 8 Teachers) a 1588 5.0; 14.2) 30.0|° 23.4 18.8 6.6 2.0| 79.6 
X| 10709 SAN 42 abo 2i.i 6169 8.8 6 ley Shs al: 
TOTAL XI} 8561 43) 4 127 eesa Sie i2o.) 197) 11S 2.4| 47.8 
XII} 6309 SU) So esie 20.0} 22.2 9.2 Belt, tage 
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TABLE VII 


FINAL MARK DISTRIBUTIONS IN PERCENTAGES OF 
ALBERTA HIGH SCHOOL STUDENTS IN 
GENERAL OPTIONS 
BY TYPE OF SCHOOL 


FINAL MARKS 


Not 
Type of School 0-39 | 40-49 rae at, 70-79 | 80-89 | 90-99 |Taken 


Small High Schools X| 2511 22.6} 39.8; 25.1 6.1 0.4 1.4 


(Less than 1 Teacher / XI} 1207 1.0| 5.1] 18.4) 36.2) 27.9) 10.1 1.3] 146 
Grade) XII| 958 4 8.7) 619.9) 835.9) 20.5) 7.3) | 0 Siiitos 
Small Standard Time X| 2036 8} 5.6; 25.4) 38.5) 24.4 5.2 0.1; O21 
High Schools XI A577) 4.316 012.3) 5° 25.21%) 28.6) 919.3). 8.8eeete) e265 
(1 Teacher /Grade) XT L100) © 11-3) © 12.0)9 °25.8)) 929.5) 15.38), 296.1 eee 70.4 
Medium High School X| 1752; 0.4 LADD bad. ae S92), (2S SG 05} 0.2 
(4 - 8 Teachers) AT). 1587) \ 3.3) 9.8) 919.3) 83277}, 21.0) teieoaieeet 
XII} 1274, 7.7 9.0; 25.9) 284. 18.2; 9.9) 0.9) 651 
Large “Academic” X| 1016, 1.2; 45) 22.6) 442) 22.3 5.2 a) 0.3 
High Schools XI; 1080; 3.7) 85) 20.5, 25.9) 25.0) 13.7]/ 2.7, 344 
(Over 8 Teachers) XII} 918) 13.3 8.7; 16.6; 344) 19.1 6.6 13) 73.7 
Large Composite X| 2564, 2.2} 10.0| 31.6) 38.5, 16.2 1.4 ba 0.7 
High Schools XI} 2114, 3.1 7.0} 19.5) 34.7] 24.8] 10.0; 0.9} 569 
(Over 8 Teachers) XII} 1588; 10.4) 5.7; 19.8) 27.0) 25.5} 10.3 1.3))>713 
: | | 
X| 10709} 1.1 6.8; 26.3) 39.3) 221) 43 0.1 0.8 
TOTAL XI} 8561; 2.8) 82) 204) 32.4) 238 108) 1.6) 338 
XII} 6309} 9.7; 84) 224) 304) 20.0) 83) 08 69.5 
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TaBLE VIII 


FINAL MARK DISTRIBUTIONS IN PERCENTAGES OF 
ALBERTA HIGH SCHOOL STUDENTS IN 
HOME-MAKING OPTIONS 
BY TYPE OF SCHOOL 


FINAL MARKS 


Type of School 


| 
Small High Schools X} 2511 QP sett MOLL Gia 200), {sao 195 Sale? Che 
(Less than 1 Teacher / XI] 1207 a aL 9B 19.9) 34.6 27.5. G29 
Grade) alli OuOnT be 4.0; 14.0) 20.0) 44.0 ao 2.0) 94.8 
| 
Small Standard Time X}| 2036 oO 4.0) 12.5) 29.0} 32.5) 178) 32) 70.9 
High Schools SAS T LAL eB OTL 22.2) 35,9) 24.9)" " 92.8) 75.8 
(1 Teacher /Grade) XII} 1100| .... 6.5} 23.0, 13.1) 41.0) 16.4) 9. 94.5 
| 

Medium High School X| 1752 6) 6.7; 13.5} 286) 34.7) 14.7 1.2) 71.7 
(4-8 Teachers) XI} 1587 sat 4.00 12.66) 29.6) 26.6). °22.6)0 "3.715 - 71,9 
TP I2TaT oa) ae (Ay Prod a) Noee-6 230e nh 1. 93.4 

in aati tet et ed ae EE el TES Ae Oe ea ed OP A 
Large Ale 10160) 64.9) 3 74) 013910 27.9) 25:51 VIGAW) te 88.0 
High Schools XI} 1080) 18; 8.2) 12.7) 23.6) 37.3) 15.5) 0.9] 89.8 
(Over 8 Teachers) Ald LOE oat Bae LL a0. Ole Sore Lil © eee 95.1 
Large Composite X| 2564, 44) 88) 19.1) 27.3) 27.0) 128) 0.6) 78.7 
High Schools A elide 2.9) 6.010 '20.9) 5 26.6) 27.0) ISA 23) tare 
(Over 8 Teachers) XT} 1588) 2.7 je) 10.0) pia, 2L.00 160” O.5I8?Sio 
10709)" 217)" (5.6) 13.8) 27.7) S19) 16.9) 2.41 763 
TOTAL XI} 8561; 1.4) (4.5) 134); 24.5) 31.5) 212)°° 35) 79.3 
XII} “6309; ° 1 3.8; 14.2) 31.8) 29.9) 185) 0.8) 92.4 
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TABLE IX 
FINAL MARK DISTRIBUTIONS IN PERCENTAGES OF 
ALBERTA HIGH SCHOOL STUDENTS IN 
TECHNICAL OPTIONS 
BY TYPE OF SCHOOL 


G FINAL MARKS 
r 
a 
d Not 
Type of School e 0-39 | 40-49 | 50-59 | 60-69 | 70-79 | 80-89 | 90-99 |Taken 
Small High Schools X| 2511 ness 6.2} 21.2) 34.4) 28.0 7.4 13\.. 73.4 
(Less than 1 Teacher / XI} 1207 8 SO hb 06.1) 2053) F291) eis 3.4, 774 
Grade) TT) ee S58) Behe eS 8.3} 50.0; 33.4 S.0|) meee 97.5 
Small Standard Time X| 2036} 2.5] 61} 20.4] 31.6) 289) 9.5) 1.0] 698 
High Schools XI} 1577 8.7 33) ie doen oo.| Gol.) AL? 0.5} 74.6 
(1 Teacher /Grade) A al L00l eg 3.6), 10:9))5:491) © 27.3 aS erie 95.0 
Medium High School RW eeTO2h w2.4) | 86.0) ael.8y) a2.0) 215 An 0.4| 71.6 
(4 - 8 Teachers) XI} 1587 18 | 49). .:23.8).5295) 24,3) yet os BW ag (By 
XII} 1274 1.6 8.2) mol2Zh279) 724.6 49 16° 952 
Large “Academic” Mh LOG) 47k oe L213 01282) 9628:2)" 2235) ee Ooi 
High Schools XI} 1080 3.3 8.2)e520.21 224.1! 1522.9 9.8 2.5| 88.7 
(Over 8 Teachers) SIT) 7918) 4° 6.2)" 66.3) 43.8) 9502-5) 9918:7) oS) eee 96.5 
Large Composite X| 2564 D0) 04.1 edd Re Lso! LOU 5.3 0.5} 66.0 
High Schools XI} 2114 2.8, 10.5) 24.7). 33.6) 19.1 7.9 1.8) (iis 
(Over 8 Teachers) XII; 1588 12) 6 41,5)5223.8) » 236.6) | 120.6 6,6) teen 85.7 
xX) 10709) » 4.0) #) 8.8) 923.9).9992.9| 22.51) 7.8) sO Siero 
TOTAL XI} 8561 1.6 6.4). 21.2) 32.2; 246) 122 1.8) 76.7 
XII} 6309 1.2 8.4; 22.6) 36.3) 23.8 <i 0.5) 931 
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TABLE 


x 


PERCENTAGE OF STUDENTS ATTEMPTING COURSES 
IN NINE AREAS FOR THREE GRADES OF HIGH 


SCHOOL BY TYPE OF SCHOOL 


Type of School 

S 
FS 

oO 
x 


Small High Schools 
(Less than 1 Teacher, XI 
Grade) XII 


Small Standard Time| X 
High Schools XI 
(1 Teacher/Grade) {XII 


Medium High School| X 


(4-8 Teahers) XI 
XII 

Large x 
High Schools XI 
(Over 8 Teachers) XII 
Large Composite x 
High Schools XI 
(Over 8 Teachers) XII 
X 

TOTAL XI 

XII 


A 


2511 
1207 
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2036 
1577 
mt 


| 
1752 
1587 
1274 


to16! 
1080 
918 


2564 
2114 
1588 


10709 
8561 
6309 
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100 
99.6 
98.4 


99.7 
99.4 
96.2 


99.0 
99.4 
98.2 


99.5 
99.2 
97.1 
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99.1 
97.6 


99.6 
98.7 
95.6 


99.0 
99.4 
98.2 


99.4 
98.7 
96.8 
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Using the Tables 


Tables I to X will serve to give additional meaning to marks of 
students transferring to new schools. A further use, however, 
might be in the establishment of school evaluation policy more in 
line with that typical of the Province. Marks determined by the 
teacher as distinct from the single Departmental examination sys- 
tem used in specific subjects in Grade XII, reveal an almost uniform 
higher rating of students in the smaller schools. In subject areas 
tested in Grade XII by Departmental examinations, there is an ap- 
preciable downward drop in marks. It is noted that this downward 
trend is not confined exclusively to the smaller high schools but 
appears uniformly throughout all schools. It hardly seems fair to 
students to be lulled into complacency by high marks in Grade X 
and XI only to face a “rude awakening” upon receipt of their Grade 
XII Departmental marks. The tables, then, could provide guidance to 
teachers in the assigning of marks to students, particularly in 
Grades X and XI, and the non-Departmental examination subjects 
in Grade XII. 


But the reported data may find their best use in the counselling 
process within the school. The counsellor may relate the marks ob- 
tained by the student to the performance of students in similar 
courses throughout the Province. By so doing the counsellor can 
offset, to a certain degree, the misleading effects of high marks in- 
dicated above, by relating performance to relative standing inde- 
pendent of the actual mark received by the student. 


Of passing interest, inasmuch as they reflect the high school pro- 
gram offered throughout the Province, are the percentages of stu- 
dents taking courses in the option areas for each year of high school. 
These data, taken from Tables 1 to IX, are summarized in Table X. 
Many of these reflect the influences of present high school pro- 
gramming practices: for example, the small percentage of students 
taking a first foreign language course in Grade X, the limited appeal 
of Mathematics and Foreign Language options in Grade XII, Science 
options in the Composite High Schools in Grade XII, and the voca- 
tional courses (Commercial, Home-making and Technical options) 
and so on. 


Undoubtedly, many other statistics of specific interest to the in- 
dividual reader, such as that of percentage course enrolment cited 
above in Table X, can be quickly determined from the basic tables. 
For example, a table showing percentage of students receiving 
marks less than 50 in option areas by grade, and so on, can be readily 
determined. These are some of the possible uses of the data pre- 
sented. 


150 


SEPTEMBER, 1960 FINAL MARKS 


Discussion 


The material above is not without its limitations, yet it does rep- 
resent the best data of its kind currently available. It questions the 
validity of the assumption of uniform assessment throughout the 
Province except in Departmental examination subjects. Yet uni- 
form assessment is a desirable objective which could be approached 
possibly in two ways: first, through the acceptance of a set distribu- 
tion of grades, and second, by a uniform Province-wide testing pro- 
gram. The former would have to be based on data supplied by the 
Department of Education which collects the academic record of all 
students. These data would be prepared for each high school course 
taught in the Province the previous year. This is presently possible 
with the current record keeping procedures and the data processing 
equipment and services available to the Department. The introduc- 
tion of high speed computing equipment will further facilitate such 
data analysis; and course score distributions could be reported along 
with individual marks. 


Even without a breakdown by type of school, such data could pro- 
vide some direction towards consistency in the rating of students. It 
must be noted that while by comparison the smaller high shools tend 
to “over-rate”, there are some large high schools that err equally 
in this regard. Conversely, not all small schools “over-rate” — a 
fact which rules out the possibility of a general corrective factor 
based, for example, on the performance of a school’s students on the 
Grade IX and XII Departmentals. It should be noted that while 
some research has been done on the relationship of a variety of fea- 
tures of the school plant and its teaching staff to academic perform- 
ance (see Mollenkoph and Melville, 1955, and Conant, 1958: pp. 
24-25. 102-112), similar studies have not been attempted in Canada. 
Such studies would be of immense value in seeking solutions to the 
present problem. 


The most apparent solution to the problems would be a uniform 
testing program administered every year in every course through- 
out the three grades of senior high school. Problems of size of high 
school, adequacy of teaching staff, extent of school equipment and 
other factors of a measurable nature that contribute to making dif- 
ferences in the overall level of student performance would be auto- 
matically compensated for. This, however, presents a cumbersome 
and costly solution, and the general restricting effect on course cur- 
ricula that such action could evoke is a further deterrent to a total 
testing program at this time. 

Clearly the reporting of student marks that have a reasonable 
uniformity of meaning is important. However, a great deal more re- 
search is needed before adequate solutions to this problem will be 
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found. In this connection, the recommendations of the Cameron 
Royal Commission on Education (1959) concerning the establish- 
ment of a Bureau of Tests and Standards and related examination 
procedures and statistical data collection facilities (specifically, 
Recommendations 5, 6, 8, 9, 10, 11, 12, 13, and 274) are of major 
importance. Failing any immediate action in this regard, a first step 
would be publication of the distributions of final marks for each 
course each year within the present framework of reporting pro- 
cedures of the Department. However, until even such minimal 
services are made routinely available to the schools, the data pre- 
sented in this paper represents the best reference against which a 
mark reported on an Alberta high school transcript can be evaluated. 
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SOME ADMINISTRATIVE PROBLEMS ASSOCIATED WITH 
LITERACY WORK IN ETHIOPIA 


JEAN ROBERTSON 


Edmonton Public Schools 
Ehmonton, Alberta 


Illiteracy is one of the problems facing the ancient, independent 
kingdom of Ethiopia today. At mid-century the United Na- 
tions Education, Scientific and Cultural Organization (Unesco) 
estimated the illiteracy rate in Ethiopia for those fifty years 
and over to be ninety-five to ninety-nine per cent (13, pp. 15, 
38). In an estimated total population of sixteen million, Ethiopian 
school children number about two million. Of these children ap- 
proximately ten per cent are being reached at some educational 
level (12, p. 2). Ninety per cent of the school age Ethiopian child- 
ren, therefore, are illiterate. 


Rapid world developments in the sciences, and tensions in the 
middle east political situation, have brought the problem of eradica- 
tion of illiteracy into a place of major importance in Ethiopia. The 
country has been drawn into closer touch with the civilizations of 
the world by the tremendous advances in transportation and com- 
munication in the past twenty years. Some of the African nations 
close to Ethiopia have gained their independence and others will be 
self-governing soon. These nations have common racial and religi- 
ous interests with some Ethiopian citizens and are pressing for 
political unity with them. Therefore, to maintain its independence 
as a country and to strengthen its national unity Ethiopia must have 
citizens who are able to communicate effectively with one another 
and with the outside world. Reading and writing, the core of the 
problem of illiteracy, are essential to this effective communication. 


The Problem 


The problem of the study reported here (9) was to identify and 
examine some of the administrative problems associated with 
literacy work in Ethiopia, and to suggest possible ways of attacking 
them. A literate was defined as one “who can both read with under- 
standing and write a short simple statement on his everyday life” 
(10, p.5). Literacy was conceived as the means to a wider end, 
not the end itself (2, p.10). The end could be any avenue of human 
welfare, social progress and democratic growth (3. p.9). 

Two areas of investigation were chosen for the study. One area 
was the Imperial Ethiopian Government’s Ten-Year Plan for the 
Controlled Expansion of Ethiopian Education and the other, an ex- 
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amination of the Ethiopian situation in which literacy work is ad- 
ministered. From an analysis of these two areas an answer to the 
problem of this study was sought. 


In the past, literacy work in Ethiopia has progressed very slowly 
with most of the effort confined to the regular school programme. 
The purpose of the Ten-Year Plan is to reach the illiterate more 
quickly with the skills of reading and writing while limiting the ex- 
pansion of post-literacy programmes. 


Ethiopia has been called a “country of great diversity, in its topo- 
graphy, in its climate, and in its peoples, languages, and customs” 
(7, p.24). The complex situations which develop from such diver- 
sity make any study of Ethiopia complicated and difficult as “every- 
thing stated can be contradicted either because the opposite is also 
true of some region or some aspect of the subject or because the 
truth is not known” (8, xii). It was considered probable that the 
administration of literacy work would be influenced by these com- 
plex situations. 


The Data 


In the conduct of the study reports from Ethiopia and some other 
under-developed countries were reviewed. 

For the references to Ethiopia, official publications were secured 
directly from the Imperial Ethiopian Ministry of Education and 
from other government departments in Addis Ababa, the capital of 
Ethiopia. A series of three education reports provided the main 
sources of information in reviewing the Ethiopian educational situ- 
ation. These reports were the work of the Long-Term Planning 
Committee established in Hedar, 1946 E.C.* by the Vice-Minister of 
Education in Ethiopia. The Committee was composed of Ministry of 
Educational personnel (Ethiopian) and advisory staff (Foreign). 
Its task was to make a comprehensive survey of the existing school 
system, and to make “recommendations as to possible reorganization 
and desirable developments” (12, p.3). The first report of this Com- 
mittee consisted of basic recommendations for reorganization and 
development of education in Ethiopia, and the second report pro- 
posed the content of the basic school programme. “A Ten-Year 
Plan for the Controlled Expansion of Ethiopian Education”, the 
third report, was submitted to the Imperial Ethiopian Government 
in June, 1955. Private publications of those interested in writing 
about this country were also used. 

The literacy programmes of some other under-developed coun- 
tries were reviewed in an attempt to find common administrative 

*This date corresponds to November, 1953 in the Western Calendar. E.C. means 

Ethiopian Calendar. The Ethiopian eae begins on September tenth and is divided 


into twelve months of thirty days ea the remaining five or six days being gathered 
together after the twleve months in a small unit of time called ‘‘Paugme”. 
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problems whose solutions could be of profit to Ethiopian literacy 
programs. Unesco publications provided the main source of in- 
formation. 


The Ethiopian Situation 


The analysis of the Ethiopian situation in which literacy work 
is administered was reported (1) as a brief general view of the na- 
tion, and (2) as a more detailed consideration of factors which 
could influence the administration. The composite review empha- 
sized the geography, history, and economic conditions of Ethiopia, 
the people, their government, and their educational system. This 
review provided a factual background essential to the understanding 
of the more detailed analysis of the factors. The five factors con- 
sidered were (1) economic, (2) educational, (3) individual per- 
sonal, (4) political, and (5) sociological. 

For the convenience of the reader to whom information about 
Ethiopia may not be readily available the location and landforms of 
the country together with a few findings from the study of the situa- 
tion are noted here. 

The geographical location of Ethiopia and the East African 
countries which border it was shown in Figure 1. Figure 2 (1, p.112) 
shows the landforms with the Rift Valley cutting a path south-west 
through the great mountainous plateaus. These plateaus have earn- 
ed the title of “mountain fortress” for Ethiopia (8, p.4). The exist- 
ence of desert or semi-desert land on almost all sides of the plat- 
eaus has given a “double isolation” to the country (8, p.5). Heavy 
tropical rains in the mountainous plateaus form many rivers which 
because of the tilt of most of the highlands to the north-west, find 
their way to the White Nile river. 

Diversity appeared to be one of the characteristics of the Ethiopian 
situation. In a country approximately one and one-half times as 
large as Alberta, more than one hundred tribes and races live and 
speak one or more of fifty different languages. The heavy tropical 
rains in the mountainous plateaus virtually cut off communication 
for four or five months of the year while in the hot dry regions 
of the desert, the people are forced to move constantly to find suf- 
ficient water for their daily needs. Unlike in customs and fre- 
quently surrounded by very different landforms, the tribes often 
have very little in common with each other. 

Another characteristic of the Ethiopian situation was isolation. 
Protected by the deserts and mountains, Ethiopia has had little 
contact with surrounding nations until comparatively recent times. 
Within the country itself, different peoples were isolated from one 
another and a succession of wars were fought for possession of vari- 
ous sections of the country. The first semblance of political unity 
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was achieved by Emperor Menelik im the closing years of the nine- 
teenth century. 

The independence of the Ethiopian people was revealed in the 
investigation. Many centuries of isolation have made the tribes 
independent of each other. and the nation too has been independent 
of the world outside its national boundaries. Not until Italy invaded 
the country m 1935-36 was Ethiopia conquered by an imvader. 

The present govermment administration was found to be highly 
centralized. The Ethiopiem govermment was described as 2 con- 
stitutional monarchy as His Imperial Majesty has invited the Ethio- 
Biams to share comstitutional authority with him (1. p20). Each 
of the twelve provimees had 2 governor and other officials. all ap- 
pomted by the Emperor (1. pp 2021). For the education work, 
each provimee had a Provincial Education Board appointed by the 
Emperor and 2 provincial education officer eppointed by the Mimistry 
af Education. the department of the central govermment which 
administers education. Four regional education officers have been 
appointed recently. Each officer is to work with three provinces In 
_ faeilitatmg collaboration between provincial and central govern- 
ments (6. p 152). 

Although the first Ethiopian general election was held m 1957 to 
elect 2a Chamber of Deputies, neither this body nor the Senate, which 
is appointed by His Imperial Majesty, determimed education policy. 
This task was performed imstead by 2 National Board of Education 
appointed by the Emperor and composed of outstanding Ethiopians 
im public life (1. pp. 21. 28-29)- 

The fimancial burden of education was reported as divided be- 
tween the provinces and the central admimistration. Elementary 
education in each province was financed from the proceeds of a 
special education and tax, but elementary education im Addis 
Ababa and secondary and higher education throughout the country 
was supported from the national treasury (11, p.160). This land 
tax varied according to the lend’s assessed fertility and was not uni 
form throughout the country. “There was also a tax.om cattle 
and other Livestock, at fixed rates per animal. payable by the nom- 
adie population who do not pay land tax” (7. pp. 61-62)- 

Ry ay anh ars —ar  ag a Se pammeaicieea gr 

children benefit 


z i from 
am imequality of educational opportunity which is likely to become more 
es as ocr oi Maes (il. 
The selection of the language of literacy produced one of the most 
difficult problems associated with literacy work. Ambharic, the 
only official Ethiopian language of literacy, is the language of the 
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Amharas, the ruling tribe of which His Imperial Majesty is a mem- 
ber. As Amharas are said to number only about one-third of the 
total population (7, p. 25), approximately two-thirds of the people 
must become literate in a language which is not their mother tongue. 


Two factors of particular significance to literacy work in Ethiopia 
appeared from the analysis of the Ethiopian situation. They were 
the language and the time problems. 


Official Ethiopian reports confirmed that “the language problem 
is the basic problem in Ethiopian education” (11, p.88). The Am- 
haric language is difficult to learn and linguistic problems of great 
magnitude face the Ethiopian school administrators. Gunther term- 
ed the Amharic alphabet “fantastic” (4, p. 261), and the Guide Book 
of Ethiopia listed “33 basic letters of which there are 231 modifica- 
tions, indicating the different following vowels (1. p. 69).” The com- 
plexity of the problem of teaching this language as a second language 
to the majority of the nation cannot be overemphasized. Each non- 
Amhara student is faced with a double learning burden. He must 
first master the Amharic language and then acquire the skill of 
literacy in it. 

The dilemma of time was revealed as one of the foremost prob- 
lems facing administrators of literacy work in Ethiopia. To make 
a country literate requires many years. The educational systems of 
modern countries have developed gradually with a corresponding 
development of the economy of each country. Ethiopia however, in 
its urgent need to consolidate and maintain its national unity is de- 
manding a literate nation far in advance of a corresponding economic 
development, 


The Ten-Year Plan 


In the investigation it was found that the Ten-Year Plan was 
inseparably linked with the past history of Ethiopia. Through 
classes conducted by the priests, the Ethiopian church provided the 
chief means of formal education. At the turn of the century govern- 
ment schools were established and the government school system 
developed until the Italian invasion of 1936. After the Emperor 
returned to Ethiopia in 1941, a new start had to be made and the 
most pressing need was for administrators, technicians, and profes- 
sional personnel. The result was a rapid development of the sec- 
ondary and higher education institutions without a corresponding 
development in the elementary school system. Meanwhile the aca- 
demic programme of the elementary school was not adapted often to 
the daily life of the student, and this resulted in a heavy drop out. 
The first term enrolment figures for 1956-57 as issued by the 
Ministry of Education showed a drop out of 79 per cent of the stu- 
dents from grade one to four(5). However, once the need for ad- 
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ministrators had been met the attention of the government turned 
to the needs of the masses for a programme which would aim to 
make literacy the means to a better life and not the end in itself. 


The Ten-Year Plan, covering the period 1956-57 to 1965-66, is to 
provide facilities for the masses to become literate. Thirty-five com- 
munity schools will begin operation, with ten schools of this num- 
ber to be previously-established primary schools converted into com- 
munity schools. The community school is to be the centre of literacy 
work among children and adults in the area. The programme is to 
be practical and adaptable to the needs of the people. Government 
trained and paid teachers and leaders are to conduct the work in 
buildings built and maintained by the community which it serves 
(11). Some of the graduates of these schools (grade one to four) 
will go on through middle schools (grade five to eight) and second- 
ary schools but the majority will be encouraged to attend vocational 
schools after completing the community school programme. No 
official progress reports are available but several unofficial sources 
stated that the establishment of community schools is behind the 
schedule set out in the Ten-Year Plan. 


Results 


Seven important problems in the administration of literacy work 
in Ethiopia were identified and examined in this study. One of 
these problems is policy formulation. The Ethiopians are being ask- 
ed to support and aid in the implementation of government literacy 
policies. The large majority of the people, however, have had no 
voice in formulating these policies. 

The high drop out rate among Ethiopian children in the first 
four years of primary school represents a serious loss of educational 
resources posing the use of these resources as another administrative 
problem. 

A problem of communication exists because of the geographic 
and climatic conditions, the diversity of languages, and the highly 
centralized governmental organization. These same factors have pre- 
vented the Ethiopian government from providing its people with 
many opportunities to participate in the planning and carrying out 
of community projects. Many Ethiopians, therefore, are neither 
willing nor able to accept responsibility for such projects and their 
participation in the educational programme is a problem for the 
administrator. 

The educational programmes offered by the Ethiopians have not 
been acceptable to all the people and changes are necessary. How 
to initiate these changes is a difficulty which an administrator faces. 


Both the coordination of literacy work with other parts of the 
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community school programmes, and the coordination of the various 
aspects of the literacy programme itself are important phases of the 
problem of coordination. 


Because Ethiopian education has not always been adequately 
evaluated, how to make evaluation more effective is a problem. 


Commendable Practices and Proposals 


A number of worth-while practices and proposals for further 
improvements in Ethiopian educational programmes were consider- 
ed particularly commendable. 


The community school progamme itself as presently proposed is 
commendable because it is designed to meet the literacy needs of 
the masses. In addition provision is made for the government to 
direct and control the growth of more advanced schools. 

The policy of promoting Ahmaric as the official national language 
of Ethiopia is sound. When the Ethiopians are able to discuss their 
problems together in the same language, they will understand the 
problems better. 

One of the provisions of the Ten-Year Plan was the appoint- 
ment of bilingual teachers to help non-Amharic speaking students 
learn the national language. This is commendable as these teachers 
are able to explain differences and similarities between the ver- 
nacular and Ahmaric and thus establish a desirable contact between 
the two languages. 

The increased delegation of responsibility and authority to educa- 
tional officials in the provinces is commendable. Business of the 
educational programme can be completed faster in the provinces 
when educational officials there have the authority to make the 
necessary decisions. 


Recommendations 

The establishment of additional channels of communication be- 
tween the Ethiopian people and their education officials would pro- 
vide the people with more opportunities to help in the planning of 
projects. This could be accomplished by giving the Chamber of 
Deputies a voice in the formulation of educational policies, and by 
establishing better channels of communication between the Deputies 
and the districts they represent. Advisory boards for the com- 
munity schools could be set up composed of adults who are elected 
by the people of the community which the school serves. 

To help solve the language problem the extension of the power 
of Radio Addis Ababa to reach all parts of the Empire and the in- 
stallation of a network of public receiving sets is recommended. 
This action would ensure an opportunity for the people to hear 
Amharic regularly. New literates then would be encouraged to 
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speak and read Amharic more often. The publication of a weekly 
newspaper in simple Amharic would promote interest in reading 
among the new literates. Interest too in Ethiopian life in many 
parts of the Empire would be stimulated by the newspaper. The 
increased use of bilingual teachers in all non-Ahmaric speaking 
areas would speed the learning of Ahmaric in these areas. 


The extension of advisory services to Ethiopian teachers in com- 
munity schools would provide the teachers with more help, en- 
couragement, and stimulation. This extension might be accomplish- 
ed through the frequent visits of the supervisors to the schools and 
the establishment of short refresher courses. In addition, the estab- 
lishment of provincial organizations for Ethiopian teachers and the 
organization of field trips for teachers to centres where the com- 
munity school programme is being successfully carried on, are 
recommended. 


To facilitate the coordination of various parts of the community 
school programme the organization of advisory groups at the na- 
tional, provincial, and local levels is recommended. At the national 
level an inter-ministerial committee would ensure prompt attention 
to educational matters of mutual interest. The Ministries of Educa- 
tion, Health and Agriculture would be three of those represented 
on this committee. Inter-ministerial committees in the provincial 
capitals should be composed of representatives from the ministries 
participating in the community school programme. Local school 
boards as recommended above would help to coordinate community 
school activities with those of the community. 

The establishment of a plan to enable experts and specialists 
from foreign countries to continue their work in Ethiopia for longer 
periods of time would give more continuity to the community school 
programme. Joint action by the Ethiopian government and the 
foreign governments concerned would be required for the establish- 
ment of such a plan. 

In each recommendation two factors appeared to be particularly 
important in achieving a solution for the administrative problems. 
One factor was the need for wise leadership and understanding 
among Ethiopian nationals and foreign advisers in their work with 
the illiterates. The other factor was the willingness of the illiterates 
to be led into new ways of life. During the past decade the Ethio- 
pian people have made significant educational advances under the 
able leadership of the Emperor, Haile Selassie the First. It is hoped 
even greater advances may be made during the coming decade. 
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AN EVALUATION OF AN EXPERIMENTAL METHOD OF 
TEACHING LANGUAGE TO LOW ABILITY GRADE X 
STUDENTS 


Howarp L. Larson, Dona.tp B. BLack 
AND 
M. Patricia BRowNE 


A finding of the Alberta Five School Study was that fifty-eight 
percent of the students from these schools who were, for the most 
part, low achievers, failed to complete a high school diploma (Lar- 
son, 1958). While this finding suggested a degree of homogeneity 
of ability of the student body, the evidence pointed to the reverse 
condition. To the investigators, it seemed evident that the schools 
concerned were geared only for university preparation particularly 
in the compulsory subjects, such as language. Students who could 
not meet these conditions left the schools without a diploma to find 
employment as best they might. The question arose as to whether 
or not the schools were releasing into the community large numbers 
of semi-illiterate youngsters with Grade X and XI education. 


Since the completion of this dropout study, societal pressures 
occasioned in part by a declining economy have resulted in students 
remaining in school longer. This has had the direct effect of 
further aggravating the problem of meeting individual differences 
in the classroom, and in fact, this has been accentuated by the com- 
munities, directly or indirectly, insisting that students remain in 
school until they obtain a full high school diploma. 


Forced to meet this problem, the Five School Study Committee 
elected to concentrate on language and literature study at the Grade 
X level.* 


A program of modified streaming was used to group low ability 
students into special classes. This grouping was further strengthen- 
ed by the provision of a special curriculum in language study. This 
study, then, reports the evaluation of this experimental program. 


*This language experiment was truly a group effort. The groundwork was laid by the 

Five School Project Study in Central Alberta. The details were planned by a com- 
mittee of three members and four language teachers. The principals of eight 
regional high schools administered the tests. The Department of Education provided 
the tests and did all scoring. A group of three Edmonton teachers provided much 
valuable information from their experience with low achievement groups in that 
city. Four principals from Vegreville, Fort Saskatchewan, Stettler, and Wetaskiwin, 
co-operated in providing control schools. Four principals who were members, from 
Leduc, Camrose, Lacombe and Ponoka, together with their teachers, did the 
experimental work and obtained the material for teaching. The University of Al- 
berta, Faculty of Education, provided further the professional assistance. Even the 
final draft was a committee effort. 
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Sample 


Inasmuch as the five schools of the Study Group were sufficiently 
large, Grade X entering students were grouped into low ability 
classes according to the following criteria: 


(1) All students had a stanine score of four or lower on the 
Grade IX Departmental Language Test, Reading Test and 
the Verbal Section of the General Test. 


(2) Class size in each school was to be kept between twenty and 
twenty-five students. 


(3) When insufficient students were found to make a class of 
sufficient size, students with low Language and Reading 
stanine scores but who had Verbal scores of stanine 5 on 
the General Test were added to make up the required 
number. 


Of the five Study Group schools, one school was unable to parti- 
cipate because of timetable problems for the special classes. This 
particular school was dropped from the experimental group. Be- 
cause it was teaching a conventional Grade X language program 
with no grouping procedures in force, it was included with three 
other schools of similar size from the general area, also teaching a 
conventional language program, to serve as a control group for this 
study. The schools teaching the experimental program will be re- 
ferred to in this paper as the experimental group consisting of 
schools X,, X,, X,, and X,. Similarly, the four schools teaching a 
conventional program (C,, C,, C,, and C,) will be referred to as the 
control group. 


Three tests were chosen from the Iowa Tests of Educational 
Development battery as the most likely to assess the skills and un- 
derstandings sought in the Grade X language program. The three 
tests were Correctness and Appropriateness of Expression (referred 
to hereafter as the Correctness of Expression Test), Interpretation 
of Literary Material, and General Vocabulary. Further testing was 
restricted by the amount of testing time made available to the Com- 
mittee. It is a assumption of this study that the tests, first, measure 
those skills sought after in the language programs, and second, that 
each student’s performance as measured by the reported test score 
truly reflects his mastery of these skills and understandings. 

The tests themselves were administered to all Grade X students 
in the fall of 1959 and the alternate forms in May 1960. All raw 
scores were converted to a single scale score using the publisher’s 
norms. From the results of the initial testing, the Five School 
Study Committee selected matched groups from the control schools. 
As a result of this testing, and after excluding dropouts and students 
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who missed one or more test administration, seventy-three pupils 
from each of the control and experimental groups participated in the 
study. 


Experimental Method 


As noted earlier, a special curriculum, teaching method, and 
materials were provided for the experimental group. For the pur- 
poses of this study these will be referred to together as the “experi- 
mental method”. In the control schools, no homogeneous grouping 
of students was attempted and no changes were made from the 
regular curriculum and method of teaching language and literature 
in Grade X. 


The curriculum of the experimental method was directed by the 
following aims and principles: * 


The Aims 


To develop and improve reading comprehension, facility of written and 
oral expression, reading habits, organization of information, and vocabulary 
building. 


Guiding Principles 


In place of the unit method of presenting materials, the teacher com- 
mittee decided to vary the method from day to day on a weekly schedule. 
Much stress was given to organizational routine. Chapters 3, 4 and 6 of the 
authorized text were stressed — others omitted in whole or in part. 
Literature selections appropriate only to the low achievers were used. 
Precise reasons for students being grouped were stressed to parents. 
Literature and language periods were scheduled consecutively. Teachers 
of the experimental groups taught both the language and _ literature. 
Finally, no attempt was made to “force” students to reach certain objectives 
— rather each was encouraged to measure his own progress. The S.R.A. 
reading laboratory and various quick tests from the magazines aided both 
student and teacher in evaluating progress. 


The selection of books and materials for the experimental method 
owes much to three language teachers from the City of Edmonton 
schools. These particular city schools had formulated a plan for 
teaching low language achievers a year prior, but had made no ef- 
fort to evaluate experimentally the results of their program. As a 
result of these recommendations and on the advice of the four 
teachers who conducted the experimental classes, each student in 
the experimental group was required to obtain: 


(1) A subscription to each of Practical English and Literary Cavalcade (both 
published by Scholastic Magazines, New York) 

(2) English for Today X — regular course text (Gray et al.. authors, 
Longmans, Green and Company, Toronto) 

(3) Creative Living, Book IV (M. M. Boyd, W. J. Gage and Company, 
Toronto) 

(4) Thorndike-Barnhart High School Dictionary (Scott Foresman and 
Company, Chicago) 


*Quoted directly from correspondence of the Five School Study Committee to the 
schools regarding the project. 
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For each experimental classroom, the following special primary 
references were procured: 
(1) Writing With a Purpose: Books I and II (Bassett and Rutledge, Row 
Peterson and Company, Evanston, Ill.) 


(2) English Workshop, Grade 10 (Blumenthol and Warringer, Harcourt 
Brace and Company, Chicago) 


(3) Ena English Workbook (published by Scholastic Magazines, New 
or 


(4) SRA Reading Laboratory: Secondary Edition (Parker, Science Research 
Associates, Chicago) 


In addition to the above, many other secondary references were 
made routinely available. 


Findings 
The analysis of the data centered about the testing of three hypo- 
theses: 


(1) In terms of the seven initial matching and pre-testing variables, 
there were no differences between the control and experimental groups. 

(2) Both the control and experimental group would show significant gains 
in performance on the three Iowa tests over the experimental period. 

(3) The experimental group would perform significantly better at the 
end of the experimental period than would the control group at the 
end of the same period. 


To test the above hypotheses for each of the three variables, the 
means and standard deviations for both the pre-test and post-test 
score variables were calculated and are reported in Table I. Further, 
because of the correction factor necessary in performing “t” tests 
when the pre- and post-test scores are related, the correlation co- 
efficients between pre- and post-test scores were calculated for each 
variable and for each group. Statistical tests for mean differences 
using the conventional “t’ test for data of this kind were then per- 
formed. (Table II). To test Hypotheses 2 and 3, one tailed tests of 
significance were used. Summaries of these analyses are reported 
in Table III: 

These results reveal the following: 


(a) In terms of the seven pre-test variables only one significant difference 
between the control and experimental group was found. This dif- 
ference was in the Language test score which favored the control group 
and which was significant at the five percent level of confidence. The 
first hypothesis was accepted only on the qualification that the two 
groups differed in initial reading ability. 

The second hypothesis, that of the post-testing scores being significantly 

higher than the pre-testing scores on the three Iowa tests, was accepted 

at the one percent level of confidence. Both groups showed statistically 
significant gains in performance over the experimental period. 

(c) The third hypothesis, specifically that in terms of final performance, the 
experimental group would exceed the control was accepted at the one 
percent level of confidence for only the Iowa Correctness of Expression 
variable. Differences in the other two variables were not found to be 
significant. It is noted, however, that in the case of the Iowa General 
Vocabulary Score the performance of the control group did exceed that 
of the experimental group. 


(b 
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TARLE I 


SUMMARY OF MEANS AND STANDARD DEVIATIONS 
FOR SEVEN VARIABLES FOR PRE- AND POST-TESTING 
OF CONTROL AND EXPERIMENTAL GROUPS 


Control Group (N=73) | Experimental Group (N=73) 


| 
Variable Pre-Test Post-Test | Pre-Test Post-Test 
: 
Moe 190.17 us | 192.95 wae 
Age (months) The eh 10.00 oe 9.52 ae 
| | 
Grade IX Departmental M a 3.64 ers 3.29 he 
Language Score S.D...... 80 th 89 a 
| 
Departmental Reading M ... | 4.59 oe 4.49 see 
Score S.D._..| 76 _. | .79 
| 
Departmental General M a 3.30 x 3.16 tap 
Test Verbal Score S.D.__| 77 Pa MUSEO 4 550 1s. 
| 
Iowa: Correctness of 5 12.04 13.33 12.64 14.47 
Expression Score Sit 3.05 3.49 2.53 2.14 
| | 
Iowa: Interpretation of M ...| 10.36 10.53 10.36 11.36 
Literary Material Score S.D.__| 3.84 3.56 3.67 4.38 
| 
Iowa: General Voca- Me. | 12.11 12.62 11.14 12.52 
bulary Score $.D._j 3.01 3.26 3.62 3.80 
TABLE II 


CORRELATION BETWEEN PRE- AND POST-TESTING 
SCORES FOR CONTROL AND EXPERIMENTAL GROUPS 
AND SIGNIFICANCE OF DIFFERENCE BETWEEN THESE 


RELATIONSHIPS 
Experi- | Signific- 
Hypothesis Control | mental | ance of 
Group | Group | Difference 
The Experimental Iowa: Correctness of 
Group will show less Bxsrenssor 28 29. 72 48 1% 
relationship between 
pre- and post-test Iowa: Interpretation of 
scores than will the Literary Material A4 15 (—1%) 
Control Group 
Iowa: General 
WMocapilary; 2563 $32 61 74 N.S.D. 
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TABLE III 


SUMMARY OF TESTING OF HYPOTHESES FOR FULL 
EXPERIMENTAL AND CONTROL GROUPS 
INDICATING LEVEL OF CONFIDENCE 


1 ® eee 7 
a) mo me eH 1 
its) o o fo) a 
was| ge | gael Bd) See) eg 
3) a 3 E 
Hypothesis Tested me § 2 aS O38 § ® Py | aa 
5 oH tb ar @ .0 Bn api) iste tae 
Sh F Qo omens) ZnO 2 O-n S96 
on a ® & ooo BOR mag GO 
< 0 a4 Am AUP egal! aHs | Orn 
No Significant Difference 5% 
Between Control and Ex- Favor- 
perimental Group Before} N.S.D. ing N.S.D. | N.S.D. | N.S.D. | N.S.D. | N.S.D. 
Experiment Conrol 
Group 


Scores at Conclusion of — — 

Experimental Period 

Show Significant Improve- 

ment at End of Experi- — 1% 1% 


Experimental Group Will 
Perform Significantly 

Better Than Control ~— 
Group at End of Experi- 


A fourth hypothesis was also tested. It was reasoned that, due 
to the nature of the experimental method, a lower relationship 
would be found between pre- and post-test scores on the three score 
variables for the experimental group than that for the control 
groups. Using the conventional one-tailed test for significance of 
difference between two correlation co-efficients, it was found that 
the above hypothesis could only be accepted for the Iowa Correct- 
ness of Expression test score variable (at 1% level of confidence). 
Moreover, it would appear that the converse hypothesis would have 
been more appropriate (at the 1% level of confidence) for the Inter- 
pretation of Literary Material test score variable. 


In conclusion, the analysis of the data would suggest that the 
experimental method did nothing to improve performance in langu- 
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age skills over those achieved in conventional classes, other than in 
those skills measured by the Iowa Correctness of Expression test. 


The analysis of data, however, did not end at this point. During 
the treatment of the foregoing data, the performance of certain of the 
schools appeared to vary markedly from the general trend. It was 
reasoned that such differences, if they existed, could have an import- 
ant bearing on the evaluation of the experimental method. To this 
end, another series of analyses was undertaken using the convention- 
al single analysis of variance to examine the relative performance of 
each school. Tests for homogeneity of variance and evaluation of 
school means used were Bartlett’s Test (Edward 1950, p. 198) and 
Tukey’s procedure (Edwards, 1956, p. 330-335). 


Means and standard deviations were calculated for each variable 
and for each school in the central and experimental group for both 
pre- and post-testings. These data are reported in Table IV. 


The first hypothesis tested was that there were no differences 
between performance of students in each of the eight schools on the 
seven pre-experimental variables other than those which could be 
attributed to chance factors in sampling. The result of testing this 
hypothesis is reported in Table V. The results show that the hypo- 
thesis is accepted for all but two of the variables, STEP Reading and 
the Iowa Correctness of Expression test scores. In all instances the 
test for homogeneity of variance of the schools was accepted. In the 
analysis of means using Tukey’s procedure, it was established that 
the school means for the Reading variable fell into three groups: a 
low group with a school from both the control and experimental 
group, a middle group with three schools from the experimental 
group and one from the control group, and a high group with two 
schools from the control group. It is clearly indicated that on the 
Reading score variable any advantage to be gained must lie with the 
control group. From the analysis of the Iowa Correctness of Ex- 
pression pre-test scores, no differences in performance were found 
between seven of the schools, but one school (C,) from the control 
group performed significantly lower than the others. In summary, 
it would appear that any assumption of the equality of initial per- 
formance of the schools in the interpretation of later results could 
only be accepted with reservation and particularly when the ex- 
perimental variables involve skills associated with those measured 
by the STEP Reading Test. 


It was evident that in light of possible differences in initial 
levels of performance, a more valid evaluation of the effectiveness 
of the experimental teaching method could be determined by ex- 
amining score gains between the post- and pre-testing. To this end, 
the score differences between the two testings for each student for 
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TABLE V 


RESULTS OF TESTING HYPOTHESIS THAT SCHOOLS 
CHOSEN FOR CONTROL AND EXPERIMENTAL GROUPS 
HAVE BEEN CHOSEN AT RANDOM FROM THE SAME 
GRADE X POPULATION 


| Summary of Significant Dif- 
Test for ferences in Analysis of Rank- 
Homogenity | ed Means (Tukey’s procedure 


Departmental General Test = 
MY SCOT ie cdnenciceet 


| 
Variable F Test | of using the 5% level of con- 
| Variance fidence for significance of 
| of difference) 
| 
SED Ea EE Btls Rae ele ae ~ N.S.D | Ar Cae werk Perales 
Departmental Language 
Seager Le eT ON OR Se Pe ee or ote 
Departmental Reading 
SCOreeee a ee he 8 (CoX2) (X2XXsCu) (CsCi) 
| 


C, M is significantly lower 
than rest of group 


Iowa Correctness of 


Expression Score .0....ccccu | 1% N.S.D. 


Iowa Interpretation of 
Literary Material Score ...... N.S.D. 


| 
| 
Meets 
| 
| 


SRS Poe’, Ss ee 


Iowa General Vocabulary | 


= 
= 
| 
Nero 


| 
| 
| 


the three Iowa tests were calculated, a positive difference indicating 
a score gain; a negative difference, a loss. The mean and standard 
deviations of the individual student’s gains were calculated for each 
school and for the total group, both the control and experimental, 
for all three test score variables. These statistics are reported in 
Table VI. 

The first hypothesis tested using these latter data was that the 
mean gain shown by the experimental group would be greater than 
that shown by the control group. This hypothesis was accepted at 
the five percent level of confidence for only the General Vocabulary 
variable. 


171 


ALBERTA JOURNAL OF EDUCATIONAL RESEARCH Vol. VI, No. 3 


TARLE VI 


MEANS AND STANDARD DEVIATIONS OF THE 
DIFFERENCES BETWEEN PRE- AND POST-TESTING 
SCORES OF INDIVIDUALS IN CONTROL AND 
EXPERIMENTAL CLASSES FOR THREE TEST SCORE 


VARIABLES 
SCHOOL 
Variable Group Statistic 1 2 3 4 
| 
| Hay bs Ub ee | OO 2 —0.47 1.38 1.44 2.27 
Correctness of | Control oH el eee ae 2:35 2.61 2.09 325 
Expression Myeseee eeost aut 1.45 1.65 2.20 
Experimental |S.D. occu 2.05 2.48 1.93 3.10 
| MA ee alee .| 1.00 | 0.27 |— .34 | ited | 
Interpretation of | Control SD p sce tae 3.33 3.76 4.26 
Literary Material | NMpeo ee eee 0.11 15 1.70 0.93 
| Experimental | S.D. wcccccsssuse 2.92 2.63 2.92 3.15 
Kae Set —1.27 .78 0.83 | 2.50 gleis 
General Control SD eee eee 2.23 2.74 at = 2.13 
Vocabulary | 1 a ae | 1.72 | 1.55 De a 2.07 
| Experimental | S.D. ccc jap} 2.06 25 3.66 


1Mean Difference between Control and Experimental Group not ee 
2Mean Difference between Control and Experimental Group significant at 
5% level of confidence. 


An examination of Table VI reveals some spectacular gains (and 
losses) for certain of the schools. As before, the question arose re- 
garding the uniformity of gains or losses within the school compris- 
ing the control and experimental groups. A hypothesis was estab- 
lished that any differences in gain performance between any of the 
schools in the control and the experimental groups could be attribut- 
ed to chance factors. This hypothesis was tested for each of the 
three Iowa test score variables for each of the two groups using the 
analysis of variance procedure outlined earlier. The results of this 
analysis are reported in Table VII. 

This analysis revealed that the hypothesis was accepted for the 
three test variables for the experimental group. For the control 
group, however, the hypothesis was accepted only for the Iowa 
Interpretation of Literary Material variable. For the other two 
variables, School C, gains were found to be significantly lower 
than the other three schools; in fact C, students achieved poorer 


172 


SEPTEMBER, 1960 


LANGUAGE TEACHING 


TABLE VII 
RESULTS OF TESTING THE HYPOTHESIS THAT THERE 
ARE NO DIFFERENCES IN MEAN GAINS BETWEEN 
SCHOOLS IN THE CONTROL AND EXPERIMENTAL 


GROUPS 
| 
F Test for Summary of Means of 
Variable Group Test Homo- Analysis 
genity 

Correctness of Control 4 22.12.) 5% N.S.D. | Ci (low) and C. (high) 
Expression Experimental ......... Nivel | 
Interpretation of COULOU Sa ee es DES.D 5 (on * oo! 
Literary Material | Exeprimental. ......... NS Daye os 
General Controle ns. a. 1% N.S.D C. Straggler (Striking gains) 
Vocabulary Experimental .......... NS.DEit oe 


scores as a group on the second testing than they did on the first. 
School C,, on these two variables, however, showed striking gains 
significantly superior to the other schools of the control group. 


Referring back to Table VI, it would appear that School C, has 
an enviable record as far as gains in performance from pre- to post- 
testing were concerned inasmuch as the gains made by this class 
in every instance exceeded those made by the other seven classes. 
This may be put in proper perspective by re-examining Table IV. 
In every instance, School C, had the lowest mean pretest perform- 
ance on the three Iowa tests for the control group and, with one 
exception, C,’s performance ranked below that of the four experi- 
mental schools as well. Only in the Iowa General Vocabulary test did 
C,’s pre-test mean exceed other schools (X,, X,, X,). On the post 
testing, C, only ranked first on the General Vocabulary among the 
control group school as compared to a ranking of 4 and 3 on the other 
two variables. It seems apparent that for some reason C, was a weak 
class to begin with and it remained a weak class at the end of the 
experiment. The only difference is that during the experimental 
period this class had made marked gains in reducing the gap be- 
tween this class and the others. Conversely, School C,’s perform- 
ance is marked by two performance losses while making a sizable 
gain on the Interpretation of Literary test performance. 


The final hypothesis evaluating the effectivness of the experi- 
mental method was set up from Table VI on the basis of direction of 
gain in performance from pre- to post-testing performance. It stated 
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that the direction of gain for every school within each group would 
be positive; i.e., the mean gain scores would be positive for each 
school. Using the non-parametric Sign Test (Siegel, 1956 pp. 68-72) , 
it was found that in each instance for the three test score variables, 
the experimental schools showed a consistent positive gain which 
permitted acceptance of the hypothesis for this group at the five 
percent level of confidence in each case. Using the performance of 
the four experimental schools on all of the three test score variables, 
the hypothesis was accepted at the one percent level. In every in- 
stance whether for each test score variable or for the total twelve 
mean gain scores, the hypothesis was rejected for the control group. 


Summary of Findings and Conclusions 

Summing up, the difficulty in establishing initial comparability 
of control and experimental groups necessitated a restriction in the 
interpretation of results of this study. These inequalities were 
found in the Grade IX Reading test score variable which showed 
a bias favoring the control group, and in the Iowa Correctness of 
Expression test score variable where one of the schools in the con- 
trol group performed significantly lower than the other seven 
schools of the study sample. Notwithstanding this latter difference, 
it was not of sufficient magnitude to result in any significant dif- 
ference between the total control and experimental groups on this 
particular variable. 


Within the above limitations, the experimental method for the 
total group was found to be significantly better than the convention- 
al classroom methods in improving scores on the Iowa Correctness 
of Expression test. There was no difference in performance of the 
two groups on the other two test score variables. Both the experi- 
mental and control groups made significant gains in test score per- 
formance from pre- to post-testing. On the basis of this evidence, 
the experimental method is at least as good, if not better than, the 
conventional method of teaching Language 10 to low performing 
Grade X students — and this with an initial handicap favoring the 
control group. 

Further evidence revealed a uniformity of improvement of per- 
formance of schools within the experimental group which could be 
attributed to more precise definition of the curriculum in the experi- 
mental classes rather than to any superiority of the method. In any 
event, each experimental class showed positive and statistically uni- 
form gains in each of the three test variables, a performance the 
control group failed to achieve. 


In conclusion, it is believed that the evidence from this study is 
such that it suggests the superiority of the experimental method. 
However, in light of the difficulty encountered in equating the 
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control and experimental groups, full substantiation of this method 
as a superior method of teaching slow-performing Grade X students 
must depend upon further experimental evidence. In any event, 
this study has at least shown it to be no poorer than conventional 
methods of teaching the students of this particular ability level. 
Therefore, for schools seeking uniformity of performance of low 
language ability students or if the experimental method is found 
desirable on administrative grounds or by teacher preference, the 
evidence of this study would recommend its introduction in the 
school program without learning penalty to the students concerned. 


As a final note, it is the intention of the Five School Committee 
to continue the experimental language course in all schools in the 
Five School Project area. With some modification in the testing 
procedures, experimental evidence will be collected for at least the 
1960-61 term. Provision will also be made for precise teacher evalu- 
ation of the method at the end of this period. 
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NONGRADED ELEMENTARY SCHOOL PROGRAMS 


R. CamMERoN RITCHIE 
Principal, Fulton Place School, Edmonton 
and 
WALTER H. WortTH 
Faculty of Education, University of Alberta 


In recent years there has been a movement in Canada and the 
United States toward the establishment of nongraded elementary 
school programs designed to implement a theory of continuous 
pupil progress. There exists, however, little coordinated resource 
material which might serve to guide school workers interested in im- 
plementing a program of this type. The present article reports 
briefly on a study’ which was undertaken in an effort to obtain 
such information. 


Purpose and Procedure 


The study sought to appraise the development and operation of 
selected nongraded elementary school programs in Canada and the 
United States. The main sources of data were eight Canadian and 
twenty-two American school systems which had developed, or were 
in the process of developing, nongraded programs. Materials and 
information received from these sources were examined, compared, 
and sorted in order to make possible a description of common prac- 
tices. Eight dimensions of nongraded elementary school programs 
were singled out for special analysis. The eight dimensions selected 
were: pupil classification, pupil selection, pupil grouping, cur- 
riculum, pupil evaluation, reporting, promotion practices, and ad- 
ministrative records. These dimensions were considered to be 
major areas in which modifications of the graded program appeared 
to be taking place in order to implement the concept of continuous 
progress underlying nongraded programs. 


Program Appraisal 

Pupil Classification 

The nongraded plan is an administrative system whereby a set 
of progressive levels, or steps, is substituted for the present grade 
nomenclature as a means of classifying pupils for instructional 
purposes. The number of these levels or steps to be completed by 
each child before he leaves the primary or elementary stage of his 
education tends to vary from school system to school system. Some 
of the programs surveyed had as few as eight levels, while other 
had as many as twenty. Whereas the majority of American centers 
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FIGURE I 


COMPARISON OF CHILDREN’S PROGRESSION IN A TRADITIONAL 
GRADE SYSTEM AND A NONGRADED SYSTEM 


Graded School 


Fast Learner—progresses at same rate as average 
student. Has no chance to achieve more than 
the others. 


Average Learner—does work of grade and passes 
each year from grade to grade. 


Slow Learner—each succeeding year achieves less 
of his grade’s work. 

(1) He may be promoted socially, and at the end 
of three years finds himself behind those of 
his grade. 

(2) He may be held back at the end of the first 

Ty a> year thus “repeating” the entire grade. Part 
Fasr Av. eee of the work he will have learned and thus 
will have time wasted for him in repeating. 


Gravgo ScHoot 


f READING FoR LNDEPEN DENCE Ungraded School 


Fast Learner—has level 7 and 10 to 
achieve over the average student, 
thus broadening his reading back- 
ground and strengthening his read- 
ing skills. Will complete Primary 
school in three years. 


Average Learner—will achieve basic 
reading work in three years without 
level 7 to 10. 


Slow Learner—progresses from the level 
he achieves to the next level above. 
There is no “being held back” or 
“repeating”. This child progresses 
with a feeling of success. At the be- 
ginning of the next year he begins 

FAST Ay, Show where he left off. After a maximum 

of four years in primary school, the 


UNGRADED StHoot child will be placed in Grade IV. 


Levee 


based their system of levels almost exclusively on reading, most 
of the Canadian schools also included arithmetic and spelling. 

The following plan employed by the Washoe County School 
District, Reno, Nevada illustrates how pupils are classified on the 
basis of reading achievement at the primary level: 


Level 1 — Reading Readiness 
2 — Pre-Primers 
3 — Primer 
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— First Reader 

— Easy Second Reader 
— Hard Second Reader 
— Enrichment 

— Easy Third Reader 
— Hard Third Reader 
10 — Enrichment 


The way in which fast, average, and slow learners progress 
through this type of nongraded program as compared with the tra- 
ditional graded program is shown in Figure I. 


© OID OP 


A picture of the way in which pupils may progress through the 
various reading levels of a six-year program is given in Figure II. 
In this plan, which is sometimes called the Van Dyke System, all 
children take Level 1. From then on every child must succeed on 
all “even” levels. Any child who is unsuccesful on an “even” level 
is placed at the succeeding “odd” level and given instruction to 


FIGURE ID 
CORRELATION BETWEEN GRADES AND LEVELS IN RsADING 


Kindergarten Ginn Basic Readers 


Junior Pre Becccccccceccececsccee Readiness) Games To Play & 

Junior Pr. Acisisislele ew clels aielelaicieiee © Readiness Others 

Level Oneseccccccccccccceceesee Basic Readiness Book~ Fun With Tome Betty 
Level Two.ccececee eeeeeeeee «Pre-Primer,.The Red-Green=-Blue Story Books 
Level Three. Ceeeeeeeroeee «Guess Who or Equivalent-Come With Us 

Level Fourceccececcceesesrrimere The Little white House 

Level Five.cceccececceeeeSUPP. Primer=- Under the Apple Tree 

Level Six....ccecccceeeb00K Le= On Cherry Street 

Level SevenecccccccecedUPPe Book 1-- Open the Gate 


Get} 


Level Bight.ccccccecese eDOOK it. we Are Neighbors 
Level Nines...+.eeeeeeeStppe Book 11) 


Ge. a Level Teneececcececee e 500K I12-- Around the Corner 
Level EleveneeeececeeStpPe Book II®-- Ranches & Rainbows 
Level Twelvée-ceceee eb00K Tilt<= Finding New Neighbors 
Level Thirteen.....Supp. Book 111+ 
Gri} \ reve Fourteen....Book I112-- Friends Far & Near 


Level Fifteen....fun & Fanoy . 

Level Sixteen.....Book IV-- Roads to Everywhere 
Ga Level Seventeen..Supplementary Book IV 
Level Eighteen..Book V-=- Trails to Treasure 
Ge¥ Level Nineteen.Supplementary Book V 


GRrij\ Level Twenty..Book VI-- Wings to Adventure 


Crom M. Carlsen and H- Roche , The Var Lyf ee Level byob nv, Wamer 


Able Scheele , Warren, Michaan p.3) 
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meet his specific needs. The two stages between Kindergarten and 
Level 1 are for those children who exhibit functional visual or 
auditory inadequacies. The period of time spent in these Junior 
Primary Stages could range from a few weeks to a year or more 
depending on the child’s needs. 


Where achievement levels in other subjects in addition to read- 


ing are taken into account the typical classification pattern is like 
one used in the Windsor Public Schools: 


Grade I — Levels 1-2-3 
II — Levels 4-5-6 
III — Levels 7-8-9 
IV — Levels 10-11-12 
V — Levels 13-14-15 
VI — Levels 16-17-18 


In the Windsor plan each level is based on three skill subjects— 
reading, arithmetic, and spelling. Pupils are divided into superior, 
average, and slow groups, and each group is supposed to travel at 
a pace which challenges without frustrating. Each year the superior 
group is likely to complete four levels, the average group three 
levels, and the slow group two levels or less. 


The rather narrow basis of classification employed in these so- 
called nongraded plans seems to attach greater importance to read- 
ing than any other aspect of the curriculum. It might be argued, 
however, that the school has a larger responsibility than simply to 
teach children how to read, and that growth in other skills, under- 
standings, and attitudes also deserves similar attention. Often the 
classification is in terms of specific reading comprehension and 
vocabulary skills. While these two skills are essential elements in 
the complex process which is called reading, they are not in and of 
themselves reading. When the actual basis for classification is this 
narrow, it may lead to an overemphasis in instruction upon the de- 
velopment of the specific comprehension and vocabulary skills 
which govern pupil progress and a neglect of other aspects of read- 
ing instruction. At the same time, the other subjects of the cur- 
riculum may also be slighted. 


These objections appear to be overcome to some extent in those 
programs which endeavor to take into account achievement in other 
areas such as arithmetic and spelling, as well as social-personal 
development factors, in their classificaton schemes. Nonetheless, it 
would appear that the methods of pupil classification presently used 
require further modification and refinement in order to provide 
more effectively for the inter-individual and extra-individual dif- 
ferences among elementary school children, and to give appropriate 
emphasis to all aspects of the curriculum. 
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It would appear also that there is still a great tendency to think 
in terms of grades when establishing the levels, or steps, in a non- 
graded program. In many instances it was observed that the 
traditional grades were simply subdivided into smaller units. As 
a result, there may be a tendency for school workers to equate a 
number of these units with a grade and treat them accordingly. 
If this should occur then the longitudinal view of a child’s develop- 
ment underlying the concept of continuous progress may be lost. 
And instead of a nongraded program one may have only a more 
complex version of the graded system. 


Pupil Selection 

Basic to the successful operation of a nongraded program is the 
careful analysis of each child’s performance and development in an 
effort to secure data and establish criteria to aid in pupil selection 
and assignment to the appropriate level of instruction. The factors 
commonly taken into account are intelligence, chronological age, 
reading readiness, primary reading skills, health, social-personal 
development, and home environment. Standardized tests and teach- 
er judgments are relied upon to furnish evidence relative to most of 
these factors. 


Illustrative of the selection procedure followed in many non- 
graded programs is the plan followed by the Hamilton Public 
Schools. In this school system pupil selection begins with Readiness 
tests administered in kindergarten. In the first year of formal 
schooling standardized primary tests are given early in the term. 
In succeeding years formal reading tests (Dominion, Gates) and 
vocabulary tests (Gates, Iowa, Schonell) are utilized. Arithmetic 
and spelling tests are also given. In addition, information concern- 
ing the age, rate of learning, work habits, record of past performance, 
health, and home environment of each pupil is carefully analyzed 
for the purpose of establishing his instructional level. 

Typically, intelligence is measured by tests with a rather high 
verbal loading. As a consequence, what is measured may be a 
child’s experience rather than his basic intelligence or potential. To 
offset this possibility, and to increase the validity of the assessment 
of intelligence, it would appear desirable also to employ the score 
obtained on a non-verbal type of intelligence test. Similarly, it may 
be that the achievement tests used yield information about only 
one or two aspects of knowledge or skill in a given subject. Thus, 
more than one standardized test of achievement may need to be used 
to give a fair picture of a child’s total proficiency in any given area. 

Heavy reliance is placed upon teacher judgment in assessing a 
pupil’s social-personal development. Human behavior and values 
are not easily judged. If these kinds of judgment are to be a valid 
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base upon which to build selection procedures, it would seem im- 
perative that the persons making these judgments be professionally 
competent in this area. Obviously such competence is not to be 
found amongst all elementary teachers. Thus more careful guid- 
ance to the teacher in assessing social-personal development than 
was observed in the nongraded programs examined, appears to be 
needed. This might be accomplished through the development of 
checklists, the provision of consultative help, and the use of auxiliary 
services. 


Many nongraded systems stress the importance of an observa- 
tional year in which to secure and assess pertinent data before 
assigning a pupil to a particular achievement or instructional group. 
The introduction of a kindergarten year appears to be a most ef- 
fective device to accomplish this. Also emphasized is the need for 
continuing assessment to provide for possible reclassification when- 
ever this is appropriate. . 


Pupil Grouping 

There appears to be no common basis for grouping pupils in non- 
graded programs. Nine American and two Canadian school systems 
reported using reading achievement as the basis for grouping. 
Eight systems grouped according to chronological age, while an- 
other six employed a social maturity index for this purpose. 
Grouping by mental ability was the practice in four other systems, 
and three plans took a multi-factor approach to grouping. The 
variety and narrowness of these grouping procedures appears to re- 
flect the lack of reliabile research evidence on this matter. 


Similar variation exists with respect to the actual grouping of 
pupils by rooms for instructional purposes. Some systems segregate 
superior, average, and slow learners, while other deliberately assign 
pupils representing two or more achievement levels to each room. 
Most of the Canadian school systems surveyed favor this latter 
arrangement. It is contended that such an arrangement avoids the 
dangers of segregation and provides for some “sparkle” in each 
classroom. In addition, with two or more groups labelled as dif- 
ferent in her classroom the teacher tends to be forced away from 
total class teaching toward individualized instruction. In whatever 
way pupils are assigned to classrooms, teacher acceptance and sup- 
port of the plan appears to be essential. For when this is lacking the 
successful operation of the program is often impeded. 


Curriculum 

Although reading tends to be the core of the curriculum in most 
nongraded programs, the overall content of the curriculum does not 
appear to differ materially from that of the traditional graded 


181 


ALBERTA JOURNAL OF EDUCATIONAL RESEARCH Vol. VI, No. 3 


program. The main difference seems to be in the way the content 
is organized to fit the various achievement levels which are estab- 
lished. In many instances the content of the former curriculum was 
merely divided into convenient sections to correspond to a level or 
unit of instruction. Such a re-packaging of content assumes that it 
was not the content of the graded program which was inappropriate 
but rather when and how it was taught. It also assumes that all 
children should learn the same thing, but at different rates. It 
may well be that, since children differ so widely in abilities, needs, 
and interests, there should be some consideration given to providing 
different content for different groups of pupils. If this does not 
seem feasible or appropriate, then some measure of difference in 
teaching methods and materials would seem to merit serious atten- 
tion. 


Related to this latter point, is the reported reluctance of some 
teachers to change their established practices and to utilize new 
methods and materials. A comprehensive inservice training pro- 
gram would appear to be one method of overcoming this difficulty. 
Another curricular problem in non-graded programs is that of con- 
tinuity and sequence. As pupils shift from one group or level to 
another there is no guarantee that learning will be continuous. 
The continuing teacher plan, or a system of teacher cycling, appears 
to offer the best solution to the problem at this time. 


An encouraging development, particularly in Canadian programs, 
is the extension of the nongraded curriculum to embrace other 
skill subjects in addition to reading. It would seem only logical to 
assume that future nongraded programs will embrace a larger por- 
tion of the total curriculum than is presently the case. 


Pupil Evaluation 

Three salient features about pupil evaluation in nongraded pro- 
grams were observed. First, evaluation is usually based on an in- 
dividual standard. Second, a multi-factor approach to evaluation 
is often followed. Third, evaluation as a continuous process receives 
considerable emphasis. 

The use of an individual standard seems to have the advantage of 
evaluating a child in terms of his own capabilities rather than on 
a group basis. In this way a child is not penalized for not achieving 
what he is incapable of achieving. This, in turn, could conceivably 
result in improved motivation, especially for the slow learner, and 
a renewed effort on the part of the superior child. At the same 
time, however, the use of an individual standard gives rise to 
certain problems. One of these would appear to be that a false 
impression could be obtained of a child’s ability based on his ef- 
fort in school. If he is progressing at his maximum capacity at all 
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times, as is suggested by the philosophy of the nongraded program, 
it is somewhat difficult to distinguish the slow learner from the 
superior child; whereas evaluation based on a group standard tends 
to make the differential much more apparent. Thus it is con- 
ceivable that parents, particularly those of slow learners, may get 
a false impression of their child’s ability. 


The broad multi-factor approach to evaluation employed in some 
nongraded programs appears to be more defensible than the single- 
factor, usually reading achievement, approach in others. Obviously, 
a comprehensive and well-balanced nongraded program has to be 
concerned with all aspects of a pupil’s growth, not just his achieve- 
ment in one area, not matter how important this one area might be 
at a particular stage in his development. This concern with all 
facets of a pupil’s development must also be reflected in the evalu- 
ation procedures which are used. 


The emphasis upon continuous evaluation in nongraded programs 
is to be expected. Since it is in itself a continuous process, it 
would seem only natural that pupil evaluation be continuous also 
in order that the pupil’s individual learning needs may be adequate- 
ly met at every stage of his elementary school career. For if evalu- 
ation were sporadic, rather than continuous, the diagnosis of learn- 
ing difficulties and the assessment of readiness for new learnings 
leading to eventual reclassification of a pupil for instructional pur- 
poses at various times throughout the school year would be 
seriously impeded. 

Reporting 

Two types of reporting procedures are commonly used in non- 
graded programs—the parent-teacher conference and the report 
card. A trend toward more use of parent-teacher conferences was 
revealed. Encouragement of this trend seems most desirable. Close 
understanding and cooperation between the home and the school 
was repeatedly emphasized as essential to the success of a nongraded 
program. Parent-teacher conferences afford an excellent means of 
fostering such understanding and cooperation. 


The report cards used in nongraded programs are typically 
modified versions of those previously employed in the graded pro- 
gram which preceded them. The most noticeable change is in the 
type of marking system used. There is a definite trend toward the 
use of graphs, checklists, or numbers based upon a satisfactory-un- 
satisfactory dichotomy in place of percentage marks or symbolic 
letter grades. While these changes in the marking system may 
minimize comparisons and discourage competitive marking, they 
may be less meaningful to pupils and their parents. To overcome 
this lack of understanding of marking system modifications, close 
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communication between the home, the school, and the child must be 
maintained. This need appears to further emphasize the desir- 
ability and importance of a least supplementing report cards with 
parent-teacher conferences. 


Promotion Practices 


Promotion practices in a nongraded plan are based on a philo- 
sophy of continuous progress. Hence, many of the problems associ- 
ated with nonpromotion and skipping are largely overcome. It was 
observed that some systems promote at irregular intervals while 
others place certain restrictions upon the amount of progress which 
a pupil can make in any given school year. 


The major problem in this area appears to be related to the 
selection of the appropriate time to promote or move a pupil to the 
next higher level of instruction. Should pupils move from one 
instructional group to another at the end of each level, or upon the 
completion of a series of levels? There seems to be little evidence 
upon which to base such decisions. Similarly, there appears to be 
little evidence to justify basing promotions primarily upon a single 
criterion such as social maturity or chronological age as was the case 
in some of the nongraded programs surveyed. Thus, it would seem 
to be indicated that the timing and bases for promotional decisions 
in nongraded programs need to be further explored. 


Administrative Records 


As was noted earlier, the nongraded program is primarily an 
administrative device designed to facilitate continuous pupil pro- 
gress. It was not surprising, therefore, to find that administrative 
records have an important function in such a program. A number 
of record forms, beyond those generally found in a school, have been 
developed to facilitate the effective evaluation and regulation of 
continuous pupil progress. 

With any system of schooling, administrative records are time- 
consuming. Obviously, the introduction of a nongraded system 
does nothing to lighten this phase of school operation. In fact, it 
appears to increase the amount of record-keeping required of both 
teachers and administrators. One desirable development in non- 
graded programs might, therefore, be the provision of adequate 
clerical assistance, and the establishment of certain standardized 
record-keeping procedures in order to enhance the smooth function- 
ing of the program. 

Recommendations 


The findings of this study give rise to the following recommenda- 
tions concerning the development and improvement 2 nongraded 
elementary school programs: 
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1. 


10. 


11. 


12. 


That a comparative study of pupil achievement and social-per- 
sonal development in nongraded and graded programs be under- 
taken in an effort to assess the relative strengths and weakness 
of nongraded programs. 

That existing selection and classification policies and practices be 
re-examined with a view to clarifying the bases for selection and 
classification decisions and insuring the most effective placement 
for each child. 

That the scope of nongrade programs be broadened in an effort 
to provide for continuous progress in all aspects of a child’s 
development. 

That attention be given to the development of differentiated 
curricula, and special methods and materials designed to facilit- 
ate individualized instruction so that the educational needs of all 
children may be more effectively met. 

That school workers responsible for the pre-service and in- 
service education of teachers develop programs to help teachers 
better assess and meet the individualized instructional needs of 
their pupils with a view to enriching the educational experience 
of each child. 

That current promotion policies and practices be further ana- 
lyzed with a view to clarifying the bases and timing of pro- 
motional or re-classification decisions. 

That experimentation with various methods of pupil grouping be 
undertaken in an effort to ascertain their relative merits, thereby 
improving the grouping procedures presently employed. 

That consideration be given to the establishment of a kindergar- 
ten observational year in order to facilitate the careful selection 
and classification of pupils for a nongraded program. 

That an attempt be made to minimize and standardize the record- 
keeping required of teachers so that they may devote an in- 
creasing proportion of their time and energy to instructional 
tasks. 

That an experimental nongraded program be introduced in select- 
ed junior high schools with a view to assessing its desirability at 
this level. 
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Systems of value, which largely determine educational theory, 
objectives, and curricula, are some of the most obvious causal links 
between a culture and its schools. American values, whether they 
be “sacred” (beliefs in democracy, equality, human perfectability, 
and the like) or “secular” and of Spindler’s ‘traditional’ or ‘‘emer- 
gent” type, contain no reference to the intellect; intellectual oper- 
ations and standards are not cherished as part of what Kluckhohn 
terms “the desirable,” which influences the selection of the means 
and ends of action. The relative absence of reference to the intellect 
is one of the most immediate impressions received by a Canadian 
professor visiting schools of education in the American west for the 
first time. 

For example, it was the consensus of informed opinion—and I 
saw little that would enable me to controvert this—that schools of 
education provide an intellectual training less adequate than that of 
any other university department. Research there was less frequent 
and august than in the many psychology departments I visited; in- 
deed, only Gilbert at Berkley, Kersh at Oregon, Keislar at Los 
Angeles, and Sheldon at Colorado State had on hand an appreciable 
body of research, and even this could scarcely compare with Guil- 
ford’s recent researches in the University of Southern California, 
Mackinnon’s on creativity at Berkeley, or Horst’s on differential 
grade prediction at Washington. Again mandarins of international re- 
pute like Hilgard at Stanford or Krech at Berkeley or Leeper at Ore- 
gon do not exist in professional western education. Further, I gained 
the impression that a surprising number of courses in many institu- 
tions were very much depleted of intellectual content. Guidance, for 
example, struck me as a hybrid melange of watered-down child psy- 
chology, mental health, tests and measurements, and non-practical 
clinical psychology. The subject never struck me as having any 
academic significance and its existence presupposed that the teacher 
was a fool. The less distinguished the institution, the greater was 
the proliferation of its courses in guidance. Often instructors in 
education would explain the dilution as a product of the poor quality 
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of the student in education. Why, said one, should high standards 
be maintained in a course in psychometrics when none of the class, 
which is made up mainly of administrators, will use statistics? 
Because, I told him, it is part of their intellectual and cultural train- 
ing. Coming to think in terms of probability and hypothesis testing 
is a characteristic of any educated man in contemporary life. He 
was not noticeably convinced. 


Similarly, schools of education have developed a proliferation 
of courses with little practical, and neither intellectual nor cultural, 
justification: Principles of Education, Introduction to Teaching 
Procedures, Directed Teaching, Professional Laboratory Exper- 
iences, Principles of Safety Education, Field Training in Health Edu- 
cation, Co-ordination of Distributive Education and Diversified Oc- 
cupational Program, College Problems, and Problems in Modern 
Methods. Another educational parallel of the disinterest in ideas 
apart from their commercial value is the sudden appearance of uni- 
versity courses in school administration which are almost exclusive- 
ly of the technician how-to-do type (one exception is Colorada 
State College which is concentrating on a systematic approach to the 
theory of administration). There may be some practical merit in 
these courses—this never has been established—but they would fit 
more suitably into an intensive summer short course dissociated con- 
pletely from the universtiy, its academic rewards, and disciplines. 
School administrators are being trained not as intellectuals, inde- 
pendent, mindful of the value of truth, dignified in dealing with 
people, and critical of authority, particularly their one, but as hirable 
technicians. Perhaps universities ought to train school administra- 
tors; if so, the current method is not the way to do it. 


Courses in schools of education tend to be judged more by their 
practical than by their cultural value. Utility is always a dangerous 
criterion of the value of a course when that same utility never has 
been experimentally justified, a fact which leaves the way open for 
the following counter-assertion made in the Atlantic Monthly by a 
professor of a state college in Washington: “There is no available 
evidence that courses in educational philosophy, educational psy- 
chology, or similar ones will help to produce teachers.” 


While this may possibly be the case, it ought not to detract 
greatly from the value of education courses which can justifiably 
claim affinity with the larger academic disciplines: history, psy- 
choloy, sociology, and philosophy. As any parent knows, educating 
a child raises the most testing ethical problems that would exercise a 
skilled philosopher; the understanding of children would tax the 
most avid developmental psychologist or personality theorist, and 
even ostensibly practical courses have wider social implications. 
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For example, it is thoroughly unsatisfactory to mention Thorn- 
dike without mentioning Darwin and “social Darwinism,” to 
handle tests and measurement without mentioning Plato, Max 
Weber, and Karl Marx, or to teach developmental psychology with- 
out referring to “Amanda Vail,” Alex Karmel, Neville Algren, 
Christopher Davis, and Colette. (The fact that the standard texts do 
not do so is no excuse.) Nowadays, the prizes in the form of in- 
tellectual rewards go to those who are not afraid to cross frontiers, 
and there are certainly no prizes today for those in professional educ- 
ation who confine their teaching to everyday hints about classroom 
maneuvers. 


Certainly, there is a current interest in the gifted child but some 
of it is merely lip-service. At one institution, some of the gifted 
freshmen were labelled “h” or “honor” students. Nobody, least of 
all the administrative heads of that institution, had the remotest idea 
what to do with them. Were these students, I asked, to receive an 
“enriched” program or extra courses? Certainly not. Why, then, 
give them the accolade of “h” at all? No very convincing or coher- 
ent reply. A skeptical young instructor pointed out to me that, if 
the local politicians came ’round, the presence of the “h” would in- 
dicate that this particular institution was not lagging behind in the 
case of the gifted child—the contemporary “hot” theme in educa- 
tion. 


Another illustration of anti-intellectualism is the widespread 
administration of home-made or standardized rating scales for 
measuring the quality of instruction in the university. One very 
mature professor of education pointed out this fact, bewilderingly 
novel to me, with a certain amount of pride. When in the University 
of Washington, I discovered that there was an Office of Student 
Ratings directly responsible to the administrative head of the uni- 
versity. Its director, a very competent young man, gave me a book- 
let on college teacher evaluation by the distinguished psychologist, 
E. R. Guthrie, which states: 


Nine students out of ten entering college do not bring with them any 
channelled academic interest. They are for the most part active, healthy 
young people who will go from college into a wide variety of non-profes- 
sional occupations. If there is any point in having citizens who have a good 
general education, who have enough knowledge of the world outside our 
boundaries to vote intelligently on foreign policy issues, or if there is any 
point in having citizens who can take informed stands on the issues on 
public health, education and public spending, which are in our republic 
ultimately decided by public opinion and majority vote, then there is some 
point in emphasizing the value of effective teaching. Students do not enter 
college with a thirst for these virtues or for the knowledge and skills that 
make middle age and old age interesting. Hot rodders and drum 
majorettes do not become scientists or philosophers, but they do enter col- 
lege and do become voting citizens. 


There are three points worthy of critical attention. First, good 
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university teaching can somehow convert the hot-rodder or drum 
majorette into a citizen who can take an “informed stand” on public 
issues. It would be pleasant to discover any experimental evidence 
of such a desirable outcome. Such a sea change is possible in the 
case of a few superior students but quite impossible for the gener- 
ality who possess no motive for academic achievement, 


Second, Guthrie’s assertion that symbolic knowledge and skills 
are largely a compensation and comfort for the relatively elderly is 
contradicted by our knowledge of the development of intelligence. 
Other things being equal, youth is the time for easiest and best re- 
tention. And the best of this toil, the learning which will change the 
individual’s attitude and values, stems from the discoveries he makes 
while reading alone, often to supplement the inadequate lectures 
just received. Certainly, it is most desirable to have scholarship 
combined with teaching proficiency, but if a choice is to be made, 
then a fair case can be made for choosing the former. The university 
instructor is a repository and guardian of knowledge, not a hot 
gospeler or academic salesman. 


Finally, Guthrie assumes that university education is almost a 
right, not a privilege, and that a large percentage of the school popu- 
lation has sufficient scholastic potential to make significant headway 
at the university level. This is a dangerous assumption. According 
to a recent California estimate (Research Report No. 219, Los An- 
geles School Districts), 30% of any one age-group starting out in 
the elementary school is attending an institution of higher learning. 
Even at this relatively generous contemporary figure (in Britain 
the most favorable similar estimate of the “pool of ability” is 15% 
and the most realistic estimate based on statistical facts is 11%), 
sizeable numbers of freshmen are in scholastic trouble. For ex- 
ample, in one large western university, 19% of the freshmen were 
assigned to a corrective English course and only 37% were consider- 
ed eligible to take any course in mathematics more difficult than 
beginning algebra. Only 37% of the students who had taken at 
least two years of modern foreign languages in high school were 
able to continue these studies at a level thought to be commensurate 
with their indicated background. Even in one large private univer- 
sity of considerable academic standing, the administrative head of 
the counseling center admitted that reading difficulties and ignor- 
ance of how to study were the main problems of the students being 
interviewed. 

Why were these students ever admitted in the first place? A 
few instructors hinted darkly to me that practically any grade 12 
student could force his way into a state university or college. If 
this is the case, and especially when confronted with statistics such 
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as the above, why do schools of education not lead an attack against 
the view that there is a practically unrestricted pool of ability 
available for university studies? If the professional educator fails 
to do this, then the offensive will be taken by one of his academic 
colleagues in another department who will label him and his tribe 
with the current stereotype of anti-intellectualism. However er- 
roneous this stereotype may be, it nevertheless animates much of the 
current criticism of the professional educator in America by his aca- 
demic colleagues. For example, I encountered Paul J. Hoffman at 
the University of Oregon who was pessimistic about current Ameri- 
can educational practices and decisions and who offered as proof a 
simple paper he had written on textbook vocabulary in introductory 
psychology. He had given a class of 37 students a vocabulary test 
consisting of a list of 53 non-technical words from a textbook in in- 
troductory psychology. Scoring was liberal and yet only one 
students got more than 39 of the 53 words correct: half of the stu- 
dents were unable to identify correctly 40% or more of the words; 
and 19% missed 32 or more. The word “synonym” was incompre- 
hensible to 25% of the students and practically no one could under- 
stand “germinal”, “rapprochement”, “impasse”, or ‘“disparage”’. 
Hoffman asks, in conclusion: 

.. . will the institution follow a policy of enriching its curriculum for 
those capable of profiting from it, or will it simplify and readjust the cur- 
riculum to the slow learner and the mass audience? Contemporary colleges 
and universities might incline toward the former alternative were it not 
for two factors: (a) it is not considered democratic, and (b) it will result 
in decreased enrolment. The net result is an extreme reluctance to be 
selective in admissions policy beyond requiring high school graduation; with 
administrators convincing themselves, through some sort of whimsical 
rationalisation, that remedial programs, bonehead English, and psychology 
of adjustment will remove a student’s difficulties. ... With regard to de- 
creased enrollment, it is conceded that the number of individuals obtaining 
degrees would be reduced as a result of more careful selection procedures, 
but it appears obvious that the number receiving an education would 
increase substantially. 

How worse will the situation be when university enrollment 
increases not merely as a result of the increased birthrate, but also 
as a result of the determination of proprotionately more students to 
go, irrespective of ability, to a university? It is here and now that 
the professional educator should make his voice felt in support of 
the fact that a university, unless it takes on the functions of the high 
school, can provide adequate training for only the small section of 
the community which can benefit by that training. I realize that 
this is a very difficult task because the doctrine of human perfecti- 
bility and plasticity is one of the fundamental “sacred” American 
values. However, the doctrine is beginning now to have serious im- 


1P. J. Hoffman, Psychological Reports, 4: 229-230, 1958. 
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plications, if only because, as Vance Packard recently has dis- 
covered, there is a trend toward using the university diploma as a 
major discriminant of social class. 


However, the task is not impossible and professional philosophers 
like Sidney Hook recently have risen to it. There is no reason why 
professional educators, especially the younger ones, should lag be- 
hind. It is too much to expect the “power élite” of the older gener- 
ation to do much about it now; they lack that bright and brisk skep- 
ticism which is trained to appreciate the discrepancy between the 
observed and the ideal, no matter whether the latter takes the form 
of the local tribal mores or the local educational nostrums. Bell,? 
for example, makes this point when he argues generally against 
Lippset that the intellectual must be capable of alienating himself 
from the values of his society. 


Alienation is a constituent element of a viable culture, and when allowed 
to exist freely as an attitude it proves the vigor of the culture. An attitude 
of alienation is one of criticism and skepticism, of acknowledging a relation- 
ship while being detached. It is one of the necessary safeguards for intel- 
lectuals, as a permanent posture, lest they become committed to the winds 
of ideologies and blow hot and cold with them. The attenuation of the 
power of ideology, I believe, is one of the positive signs of sanity of the in- 
tellectual. But his strength also depends upon his willingness to refrain 
from being an ideologue—his willingness to be, in that sense, alienated. 
The beginnings of such skepticism, of such an alienation, can be 

seen among the younger professional educators who view with dis- 
taste the petty trivia often comprising courses in school administra- 
tion, guidance, and the poorer type of textbook methodology, and 
who are turning for inspiration to the link between education and 
authentic disciplines such as psychology, sociology, and philosophy. 
They look with critical, even jaundiced, intent; they decline to 
accept dogmas without evidence; and for them the established man- 
darins in education are potentially targets of ridicule, not objects of 
awe. This trend coupled with an increase in the quality of educa- 
tion students, will herald the day when the study of education will 
be at least as cultural as it is practical and when, accordingly, 
the school of education will no longer bring up the rear of the aca- 


demic procession, 


2D. Bell, Daedalus, Summer, 1959, 495-498. 
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REGIONAL VARIATIONS IN EDUCATIONAL VIEWPOINT 


LAWRENCE W. DowNeEy 
The University of Alberta 


In any free society, popular opinion inevitably constitutes an 
important determiner of the role of the school. Public education is 
always, at least indirectly, responsible to the society that supports it; 
and, for better or for worse, the values of that society ultimately get 
reflected in the purposes assumed by the school. Accordingly, it 
is not surprising that public perception of the school’s role has 
recently become the subject of numerous investigations. 

Some such studies (1) have attempted only to appraise the 
extent of public approval or disapproval of existing educational 
programs. Others (2) have endeavored to identify the major bases 
of differences in opinion with respect to education. Still others (3) 
have sought to discover the significant relationships between the 
traits of individuals and the educational values they hold. 

The investigation to be reported here (4) attempted to identify 
constellations of public opinion or popular ‘“‘philosophies” of educ- 
ation, and to discover the extent to which these “philosophies” 
reflected the values of particular geographic regions in the United 
States and Canada. 
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Te LOSS Phe WW 18d pee ey ey AE Reade: Sees wee (moral) 
Tes Ce LA ELAS ELON eprcsectetecsiteserteshy lecersesottvoirteveisnrlss (aesthetic) 
Productive Dimensions 
piste MCG Ov Wel (8 Uhh 0 1 Oo Mg Oa i a CO we (guidance) 
DAVEE RSI EERE PR ECA LL V Bae Gessyssctessicention bedevil admeintootmnriisetes (job training) 
SEPP PRINS) BOM LDDs Ye cet scene octanspeeccsenchicqsoentouatiorindn neni (handyman) 
UAE RAG OS ESE NH GI le Be 11 Aer Sol kat i RRR et ee (consumer skill) 


Figure 1.—The Task of the School: Conceptual Framework. 
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Procedures 


The major dimensions, or commonly accepted elements of the 
school’s task, were identified through an elaborate synthesis of most 
notable statements of the purposes of education from the time of 
Horace Mann to the present. 

Sixteen basic elements were thus identified. The elements were 
refined and ordered into the mutually exclusive items of the task 
framework summarized in Figure 1. 


This conceptual framework provided a basis for the construction 
of an instrument which permitted respondents to indicate the 
priority of importance they assigned to the various aspects of the 
task. The T.P.E. Opinionnaire (5) incorporated a simple, card- 
manipulating, Q-sort design, permitting respondents to make a series 
of priority choices for both the high school task and the elementary 
school task. 


Approximately 4,000 opinions were gathered, representing four 
major geographic regions in the United States—namely, the Far 
West, the Mid-West, the Deep South and the East—and one in 
Canada—namely the province of Alberta. 


Two major types of analysis were conducted: the first involved 
the calculation of absolute differences among specific item means 
for the various regions, using the W.S.D. method of multiple com- 
parisons (6). The second involved a UNIVAC factor analysis to 
identity tendencies of items to cluster and tendencies of respondents 
to form sub-groups in correspondence with the item clusters. 


Findings 

General regional differences in educational point of view followed 
a strikingly regular pattern. The American Midwest assumed what 
might be termed a middle-of-the-road position; it constituted the 
pivotal point around which and across which major deviations were 
found. The West deviated in the direction of more socialization in 
schools; the South emphasized personal development, particularly 
physical; the East favored greater attention to moral and vocational 
training; and Canada, the greatest deviant, placed significantly 
greater emphasis upon intellectualism, aesthetic appreciation and 
world citizenship. These broad regional differences are summarized 
in Figure 2. 

It must be emphasized that Figure 2 is a grossly generalized 
summary of the regional differences. Other generalizations, not 
clearly indicated in Figure 2, are noteworthy: Intellectualism de- 
creased regularly from East to West and North to South; conversely, 
emphasis upon socialization increased regularly from East to West 
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Figure 2.—Regional Differences in Perception of the School’s Task. 


and North to South. In much the same way, the expectation for 
moral training in schools decreased from East to West, but through 
the South, while the emphasis upon civic training decreased from 
West to East, but through the South. Notably, Canada emphatically 
disfavored patriotic teaching as a function of the school, but indicated 
strong support for the development of world citizenship. All signi- 
ficant Canadian-American differences in perceptions of the tasks of 
the elementary and high schools are summarized in Table I. 


In summary it may be noted that Canadians appeared to believe, 
more emphatically than did Americans, that the public school should 
serve the individual; Americans believed, on the other hand, that it 
should serve society. Canadians, as a group, assigned considerably 
higher priority than did Americans to knowledge, scholarly attitudes, 
creative skills, aesthetic appreciation and morality, as outcomes of 
schooling. Americans emphasized physical development, citizen- 
ship, patriotism, social skills, and family living much more than did 
Canadians. The former attitudes may be attributable to a value 
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orientation emphasizing the perfection of the individual, the latter 
to a value orientation emphasizing the improvement and well being 
of society. 

TABLE I 


SUMMARY OF SIGNIFICANT DIFFERENCES BETWEEN 
CANADIAN AND AMERICAN PERCEPTIONS OF THE 
TASK OF THE PUBLIC SCHOOL 


High School 


Favored by Canadians Favored by Americans 
Creativity2 World Citizenship? 
Desire for Knowledge® Patriotism¢ 
Aesthetic? Physical@ 

World Citizenship» Man to Fellow Man? 
Consumer? 


Elementary School 


Desire for Knowledge@ Patriotism¢ 
Ethical> Physical@ 
Aesthetic® Home and Family4 
Consumer? 

aKducators only. bNon-Educators only. ¢Both. 


It is interesting to note too that Canadians regarded training in 
world citizenship to be much more important than did Americans. 
Canada, as a member of the British Commonwealth, maintains a 
more formal association with other parts of the world than does the 
United States. All of the Canadian’s “belongingness” is not centered 
in his own country; this may well explain the fact that he assigned 
greater importance to world citizenship and less importance to 
patriotism than did Americans. 


The Canadian’s high regard for creativity, aesthetic appreciation, 
knowledge, and the desire for knowledge may, in part, be accounted 
for in another way. Canada is less industrialized and less developed 
than the United States. Mass communication media—the easy, 
popular way to information, culture, and entertainment—are not as 
much a part of the Canadian’s life as they are of the American’s. 
Perhaps Canadians feel that they still have to work for their in- 
formation, their culture, and their leisure-time entertainment. 

As indicated, the factor analysis provided a further measure of 
regional variations in educational perspective. Three strong factors 
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emerged, Intellectual vs Productive, Vocational vs Social-Personal 
and Social vs Personal, but only the first discriminated along regional 
lines. 

Factor 1, Intellectual vs Productive included a high positive 
value for the intellectual, and a somewhat lower positive value for 
the aesthetic, the emotional and world civic; conversely, it included 
a high negative value for the productive, and a somewhat lower 
negative value for the physical, the patriotic and for the civic. Thus, 
the respondent who ranked highly on this factor strongly favored 
intellectual pursuits in schools, and added to these aestheticism, 
world citizenship, and emotional stability; but he strongly disfavored 
the productive aspects of education and included in his disfavor 
moral training, citizenship, and physical education. 


Who were the respondents with this point of view? The top 
four groups (approximately 200 respondents) on this factorial con- 
tinuum were college-trained, Canadian educators under 45 years of 
age. This indicates rather vividly the dimensions of the funda- 
mental differences between Canadian and American points of view 
with respect to education purpose! 


Canadians typically believe that their educational systems closely 
parallel those in the United States; in fact, Canadians occasionally 
are somewhat uncomfortable with this fact. It may be that their 
discomfort is born of a certain conflict arising out of the fact that 
Canadian and American educational systems tend to function 
similarly, in spite of subtle but basic differences in the educational 
viewpoints of the two countries. 
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SEX DIFFERENCES IN SPELLING IN CANADIAN 
CHILDREN’S FREE WRITING* 


W. J. FitzPpatricK AND H. W. ZINGLE 


I. THE PROBLEM 


The purpose of this study is to determine and to attempt to 
analyse the spelling errors of Canadian boys and girls as revealed 
in the free writing of a representative population sample from each 
of the ten provinces in Canada. 

Specifically the following problems are to be considered in this 
study: 

i. Do boys misspell a greater number of words than do girls? 


ii. Do boys misspell a higher “quality”** of words than do girls? 
That is, are the words boys misspell of a more difficult nature be- 
cause they are less frequently used than the words girls misspell? 


iii. Can a demon list be compiled from the free writing of 
Canadian boys and of Canadian girls? 


II. THE METHOD 
Sources of Data 


The data for this study came from the free writing of 13,368 
students from Grades II to VIII in every province in Canada. 
Letters were sent to educational authorities in each province in 
Canada asking them to contribute composition samples for a re- 
search project in spelling which was to be carried on under the 
sponsorship of the Alberta Committee of Educational Research. 
This study was done as a part of a larger study which was to launch 
research into spelling, vocabularly, and language, utilizing a Canada- 
wide sample. Urban and rural classrooms were selected by pro- 
vincial officials following the ratio of, urban—1: rural—1. Once 
the schools were selected by the provincial officials, the principals 
and teachers concerned were sent instruction sheets asking them to 
comply with standard regulations governing the writing} of the 
compositions by their students. 


*The authors are indebted to Drs. E. W. Buxton, G. M. Dunlop and M. D. Jenkinson 
for their assistance in the development of this research. 

We are particularly indebted to Dr. G. M. Dunlop under whose planning and direction 
the data were gathered. 


**The term “quality’”’ is here being used in a rather arbitrary way. This term means 
that, for the purpose of this study, a word not frequently used can be said to have a 
higher quality numerically than a word more frequently used. 


tIt is important to note that approximately half of the compositions were written in 
the spring of 1957 and the remainder in the spring of 1958. 
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The result of these letters of request was the forwarding to 
Edmonton of a varied group of uncorrected compositions from the 
classrooms selected. The compositions were then marked for 
spelling errors. The number of spelling errors on each paper was 
recorded. The errors were then printed in alphabetical order, as 
made, on tally sheets. These tally sheets were constructed to show 
boys’ and girls’ errors and the frequency of each error for each sex 
in each grade. 


Treatment of Data 


After the data were organized, a quantitative analysis of the 
spelling errors was begun. The total number of spelling errors in 
each grade for both boys and girls was found. The mean error per 
student for each sex was calculated. A comparison was then made 
between the mean of the spelling errors made by the boys and the 
mean of the spelling errors made by the girls in each grade. 


The next part of this study was the “qualitative” analysis of the 
spelling errors made by the boys and a similar “qualitative” analysis 
of those made by the girls. Each error was given a numerical 
“qualitative value.” This value was based on the Rinsland (1945) 
study of frequency of word usage in children’s vocabularies. Rins- 
land chose a symbol to indicate the frequency of word usage by 
elementary school children. Using these symbols, the investigator 
assigned a value to each of the spelling errors which was called a 
numerical “qualitative value.” After the “qualitative values” were 
found for the spelling errors made by the boys and the girls in each 
of the Grades from II to V, a comparison was made of the “qualitative 
values” given to the boys’ errors and to the girls’ errors in these 
grades. 


The third part of this study was the selecting of Canadian demons. 
A comprehensive demon list was constructed from other demon lists. 
Specifically these were, the Jones (9) list, the Fitzgerald (2) list, 
and the Gates (6) list, (as found in the Pupils’ Own Vocabulary 
Speller). The spelling errors that recurred consistently from the 
Canadian children’s free writing, were added to this comprehensive 
demon list. Demons from the other lists that did not occur fre- 
quently enough to become Canadian demons were deleted from the 
comprehensive list. The criterion for selecting each Canadian demon 
was the misspelling of the word six or more times by either the boys 
or the girls in each grade. This criterion was chosen because it 
would select approximately two hundred and fifty demons, which 
is close to the average number of words found in other common 
demon lists. 
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Ill. FINDINGS 


Quantitative Differences 


Table I indicates the number of spelling errors made by boys and 
by girls in each grade from Grades II to VIII, and the mean error 
per student in each of these grades. 

From Table I the following facts become evident: 

1. In every grade from Grades II to VIII the girls made fewer 
errors than did the boys. 

2. In each of the seven grades the differences between the mean 
errors for girls and boys were significant at the .01 level. 


Table II shows the spelling errors made by Canadian students 
from Grades II to VIII in Canada. 

These facts become apparent as one examines Table II. 

1. In Grades II to VIII the 6,566 boys made 26,766 spelling 
errors—an average of 4.08 errors per boy. 

2. In Grade II to VIII the 6,802 girls made 20,238 spelling 
errors—an average of 2.99 errors per girl. 

3. The difference between the mean error of the girls and the 


mean errors of the boys is 1.09. This difference is significant at the 
0.1 level. 


From these findings one can conclude that in free writing 
Canadian boys misspell a greater number of words than do Canadian 
girls. 

TABLE IT 
THE NUMBER OF SPELLING ERRORS MADE BY CANADIAN 
STUDENTS: GRADES II TO VIII 


| Boys | Girls Total 
fay (ile ate hy Tah 3 Dh ate ene ee Oe Ce Rie ne en nena ee 26,766 20,238 47,004 
IN Carle Os ULC TIES ee ee ec ited 6,566 6,802 13,368 
GEES Va ee Oy gee Wes ESS oh le rae) eS ae OPERA ea ere 4.08 2.99 3.52 


xm — xg 1.09 
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“Qualitative” Differences 


Table III indicates the total number of spelling errors tallied for 
each Rinsland (13) grouping* for boys and for girls in each grade 
from Grades II to V. Those errors not found in the Rinsland word 
list are also recorded in Table III under the column heading “Un- 
registered Words.” 

TasB.eE III 


THE DISTRIBUTION OF SPELLING ERRORS BY GRADES 
AND BY SEX ACCORDING TO THE SYMBOLS BASED ON 
| THE RINSLAND* WORD LIST 


Rinsland Groupings Grade II Grade III 


Grade IV | Grade V 


Boys Girls | Boys Girls | Boys Girls | Boys Girls 


Jal Noes eee 597 388 665 666 759-558 731 492 
Teds eb Riss Lil ed 330 244 SIT Pr 285 480 356 384 271 
153 et as 211 156 242 258 233 NTS 153-156 
Tefibe eGo hae 17300140 150 142 ya N Dak 166 121 
ab ree ROVE ne 132) "F107 130 POL 13t 168 102 176 18131 
TDR AR Behe 132 103 126770, $123 220 164 151 97 
Tho bio iy2 ve oy 130 82 93 90 121 79 121 93 
TBA eee ROSS Abe 8 66 55 88 70 87 98 89 76 
ThA SER BV ee 81 49 81 96 107 64 81 56 
Tho RE ae eee 62 40 87 67 74 57 69 48 
Dont 2) 68 Ae 190 183 276 = 241 358 278 5) 1) 
Sabie ay eer 173.5 ..128 189 196 263 186 236 ©. 159 
Avec CL Alae aati Ti 8 80 71 140 112 186 158 210 140 
SbVAU iad Ser Oe Bes 72 51 113 += 109 139 ~=-:101 149 =: 102 
PENS see, MAN Um «7a 47 54 88 74 113 79 148 94 
Abhi eae € 0 0 81 82 116 75 109 * 75 
Bab ait. 6 2 ake 0 0 70 51 70 53 55 5A 
Rhys dk eth ees 0 0 35 42 59 40 65 55 
Go) ees en ee 0 0 58 25 101 52 95 57 
Topas vy Ube ae 0 0 0 0 103 60 1 0 
Totals’ iste 2,476 1,851 |3,029 2,861 |4,034 2,912 |3,570 2,550 
Unregistered Words | 228 130 292 = 201 483 3038 570 402 
Totals Sei 6 Cun) [2,704 1,981 [3,321 3,062 [4,517 3,215 |4,140 2,952 


*These symbols are found in the Rinsland study, pp. 14-15. 


*Rinsland grouped words by hundreds, five hundreds, and thousands according to 
their frequency of word usage. The first five thousand groups of words were sub- 
divided into two five-hundred groups. 

The first thousand group was not only subdivided into two groups of five hundreds 
but these two groups of five hundreds were in turn subdivided into groups of one 
hundreds. 

These groupings were given symbols. The first part of the symbol, a number, 
indicates the thousand grouping. The second part of the symbol, the letters ‘a’ or ‘b’, 
indicates the first or second five-hundred group in that thousand grouping. The third 
part of the symbol, a number, indicates the hundred group within the five hundred 
grouping and is used only in the first thousand group of the most frequently used words 
in each grade level. 
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The following facts are shown in Table III: 

1. The distribution of spelling errors by sex in each Rinsland 
group from Grades II to V. 

2. The totals of the unregistered errors tallied for each sex in 
each of the Grades II to V. 


The number of errors made by each sex in each Rinsland group 
found in Table III were then compared by using the Chi-square test 
of independence. The results of this test are given in Table IV. 


TABLE IV 


THE RESULTS OF THE CHI-SQUARE TEST WHEN APPLIED 
TO THE DISTRIBUTION OF SPELLING ERRORS 
FOUND IN TABLE IIT 


Grade | x? | df | Significance 
wos le Ea ik LE eM Le bi 2 ill aes se 


| | 
II | 21.384 14 ie P<.10 No Significant Difference 
III 27.138 18 Pe AO No Significant Difference 
IV 17.840 19 P S.50 No Significant Difference 
Vv ES a0 | No Significant Difference 


19.916 | 19 


A cursory glance at Table IV indicates that in Grades II to V 
in Canada there is no significant difference between the “quality” 
of the words boys misspell and the “quality” of the words girls 
misspell. 

CANADIAN SPELLING DEMONS 


On the basis of the criteria formerly stated for demons, the 
following Canadian demon lists were selected for each grade from 
Grades II to V. | 

The first list includes all the Canadian demons which were found 
for all the grades from Grades II to V in Canada and which were 
also found to be included in the other commonly known demon lists, 
specifically those of Jones (9), Fitzgerald (2), and Gates (6). 


Grade II Grade III Grade IV Grade V 
always again about again 
and along again an 
baby always always and 
because and am are 
before aunt and aunt 
break because because because 
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Grade II 
brother 


came 
coming 
didn’t 
dog 
don’t 
every 
father 
friend 
friends 
fun 
getting 


hospital 
house 
it’s 
know 
likes 
little 
lots 

me 
much 
name 


o’clock 
off 

on 

once 
our 
people 
play 
plays 
pretty 
said 
saw 
some 
summer 
surprise 
swimming 
their 
then 
there 


Grade III 


before 
brother 
children 
clothes 
colour 
came 
could 
couldn’t 
cousin 
decided 
didn’t 
does 
down 
every 
finally 
first 
friend 
friends 
from 
getting 
got 
heard 
here 
him 

his 
house 
its 
knew 
know 


laid 

likes 
made 
morning 
mother 
my 

name 

off 

on 

once 

our 

party 
people 
said 
sometimes 
swimming 
that’s 
their 


Grade IV 


been 
before 
boy 
boys 
brother 
brought 
buy 
clothes 
coming 
could 
couldn’t 
course 
cousin 
decided 
didn’t 
doesn’t 
down 
finally 
first 
friend 
friends 
from 
getting 
going 
got 
half 
have 
heard 
her 
here 
him 
hospital 
house 
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Grade V 


been 
believe 
break 
came 
coming 
cousin 
decided 
down 
enough 
every 
finally 
first 
friend 
getting 
got 
guess 
her 
here 
I’m 

its 

it’s 
knew 
know 
minute 
morning 
name 
now 
o’clock 
off 


once 

one 

our 

piece 
pretty 
quiet 
quite 
remember 
sincerely 
some 
sometimes 
suppose 
surprise 
swimming 
that’s 
their 
them 
then 
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Grade II 


they 
through 
to 

too 
train 


reer trrrrerey 


Grade III 


them 
then 
there 
they 
thought 
through 
to 


Aseeeesversececees 


reeeeneeneeeeesen 
Aetereeeseensesess 


Aeeneeeeeneerseaes 


Ahaveseeseeeeecens 
Oreeneeeeregrseees 


reretrrererrtrer ss 
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Grade IV 


o’clock 
off 

on 

once 

one 

our 
piece 
quite 
really 
remember 
said 
sincerely 
some 
something 
studying 
suppose 
surprise 
swimming 
that’s 
their 
them 
then 
there 
they 
think 
thought 
through 
to 

too 

truly 
two 
until 
usually 
very 
want 
went 
were 
we're 
when 
where 
which 
wiener 
will 
with 
you're 


Grade V 


there 
they 
they’re 
thought 
through 
tired 

to 
truly 
two 
until 
usually 
was 
went 
we're 
were 
when 
where 
which 
with 
too 
whole 
write 


Oeeeeeenenerecnnen 
Ones es eenenaneneee 
Deneeonrecereneees 
see eeenererntaneee 
Oneneeneaerennees 
Deer re aeeenerenens 


Sree eerereesevenee 
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This second list includes all the Canadian demons which were 
found by the investigators and which are not included in other 
commonly known demon lists. This list includes a total of 97 
(ninety-seven) Canadian demons which are new words to demon 


lists. 


Grade II Grade ITI Grade IV Grade V 
after animals animals back 
around another another beautiful 
ball around at bicycles 
black back beautiful biggest 
breakfast beautiful breakfast catch 
build black build caught 
caught broke but chased 
climb build by circus 
dollars but caught enemies 
ever catch dollars except 
farm caught except excite 
field chased excite field 
for climb family for 
game excite favorite ghost 
ghost fairy finished girl 
hockey farm follow happened 
holiday family for happily 
jump fight ghost hockey 
laugh finished girl holiday 
mountain ghost happily horse 
of girl herd knock 
over happened holiday let’s 
own happily horse month 
picnic holiday knock mountain 
skating horse let’s motor 
sleep jump magic next 
stopped jumped might of 
taking knock missed other 
tricks laugh money picture 
tried let’s month planets 
upon married motor porridge 
valentine mountain neighbor started 
watch of next stopped 
who other no tobaggan 
Sea ey scared only tried 
ne A ei second other upon 
Le started porridge no 
Ae station present fei 
het fetes stopped rifle La 15 
OTOAS suddenly scared bicspatne 
peed acte things scientist LS ae. 

Me dames took started Lia 
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Grade II Grad III Grade IV Grade V 
a Regites tried stopped ens 
et a told suddenly ue 
sean upon take BW a 
area. watch than ee he 
pe eabesatn water TOCKS bee Mian | Wek, 
ete while treasure tg ee 
earcetty OPT.) 6078) tried 1 ae ee 
SRD a eee Peer # Pa bo told en eee 
20s 15%. eR upon sees 
ee oon we Pe ek eee edo watch. 7 fe) ees 
Pra Le hE Gale ate while 
TE aly Od gli pm ee whose bee ee 


IV. CONCLUSIONS 


On the basis of the observed results, it seems reasonable to con- 
clude that— 


1. Canadian girls misspell significantly fewer words in their free 
writing than do Canadian boys. 


2. There is no evidence that there is a true sex difference in the 
“quality” of the words misspelled in Grades II to V in Canada. 
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DIRECTED COGNITION AND PERSONALITY CHANGE’ 


CuirForRD M. CHRISTENSEN AND JOHN MACDONALD 
University of Alberta 


In general, the theoretical orientation of this study is similar to 
that of cognitive theorists who regard cognition “as a centrally 
mediated process of representing external and internal events” 
(Scheerer, 1954, p. 137) and who believe that some concept of 
cognitive activity is necessary in order to explain the translation of 
stimulation into action (Miller, Galanter and Pribram, 1960). It is 
also in agreement with Rokeach’s assertion that it is possible to 
develop “a single set of concepts, a single language, that is equally 
appropriate to the analysis of personality, ideology and cognitive 
behavior” (Rokeach, 1960, p. 7). The theoretical position of the 
authors can be summarized in the statement: there is a direct, but 
not necessarily simple, relationship or correspondence between 
cognitions (thinking) and overt behavior. 


Stated in this very general fashion, the theory is hardly sufficient 
to generate experiment; further articulation is essential. A theoreti- 
cal model of a possible relationship between thinking and behavior 
has therefore been devised. This is described in the following 
paragraph. 

If it is legitimate to use such terms as “constriction” and “flex- 
ibility” in referring to cognition, then we may say that constriction 
in thinking will lead to constricted behavior, and flexibility in 
thinking to flexible behavior. For most persons the source of con- 
striction is the exclusion of certain thoughts from awareness, or, to 
put it differently, the consistent avoidance of thinking about 
particular themes. The content of the themes which are avoided 
determines the areas of behavior where action is restricted. Con- 
striction is not only specific, however. The very fact of purposive 
exclusion implies a general constriction of behavior, since a person 
who has to be always on guard against his own thoughts can never 
bring all his mental resources to bear on his relationships with the 
environment. He is also liable to develop symptoms of tension, or 
what is commonly referred to as anxiety; these do not arise from 
the thoughts themselves, but from the efforts to exclude the 
thoughts. (Obviously, this hypothesis is the converse of the usual 
explanation that anxiety causes constricted thinking; it may have 
something in common with Festingers’ theory of cognitive dissonance 
(Festinger, 1957) .) 


1A version of this paper was read at the 1960 Annual Convention of the Canadian 
Psychological Association. 
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For the purposes of experiment it has to be assumed that a 
person is capable of thinking about excluded themes if directed 
to do so. If this assumption is correct, then such direction would 
constitute a technique for the reduction of anxiety. 


Having devised a theoretical model, the experimenters formulat- 
ed the following research hypothesis for experimental testing: that 
thinking about themes ordinarily excluded from thought will result 
in personality changes observable on personality inventories and in 
structured interviews.’ 

Method 
Sample 

The sample consisted of 42 volunteers, 10 women and 32 men, 
from undergraduate courses in educational psychology. Individuals 
were randomly assigned to two experimental groups and one control 
group. During the treatment phase four subjects dropped out of 
one of the experimental groups. 


Treatment 

The experimental groups met for one hour a week over a period 
of nine weeks. Each experimenter retained the same group through- 
out the investigation. The first meeting was devoted to explanation 
of the purposes of the experiment. Succeeding meetings were de- 
voted primarily to clarification of what is meant by thinking about 
excluded themes. Subjects participated freely in discussion during 
meetings, asking questions, making comments, relating previous 
experiences in stressful situations, arguing, and reporting on 
progress. 


At each meeting subjects were given assignments to be completed 
by the next meeting. A sample of assignments follows: 

1. Note thoughts or themes in a stressful situation and deliber- 
ately attempt to think about additional or alternative themes. 

2. List themes ordinarily not thought about and think about 
these themes for three twenty-minute periods. 

3. Make a list of themes involving disapproval by parents and 
teachers. Direct thinking to include these themes. 


4. Consider two themes, sex and aggression, and think about 
these themes in a personal, concrete manner. 


5. Think about hurting someone you know and consider the 
response of person being hurt. 


2It should be noted that, unlike some cognitive theories of psychotherapy (Ellis, 1958; 

Phillips, 1956), the theory presented in this paper does not assume that personality 
change is dependent on changes in basic beliefs, values, or expectancies. The 
emphasis throughout is on the exclusion or avoidance of themes in thinking, not 
on their content. 
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6. Think in a personal, concrete manner about receiving 
sympathy from someone you know. 


Measurement of Personality Change 


Three instruments, Minnesota Multiphasic Personality Inventory, 
Design Preference Inventory,? and Texture Preference Inventory,’ 
were administered to all subjects before meeting in groups and after 
the nine meetings had ended. Algebraic differences between pre- 


and post-test scores were used throughout the analyses. 


TABLE [ 


MEANS AND VARIANCES OF DIFFERENCES BETWEEN 


PRE- AND POST-SCORES ON THE MMPI FOR 
EXPERIMENTAL AND CONTROL GROUPS 


MMPI Exp—A (N=10) 
s4 S? 
Tape 2388 1 | 1.0 
Bigg a5 It. 5 4.5 
Kae by see “3 12.6 
jh d hk Pelee iA 9.6 
ine! Away i | 1.0 | 12.9 
13h Ls ee Sa 132 
Pra eee | 11 | 13.9 
1 ee Ne | -1.6 | 10.0 

Paid tt 155 | =1.0 | 11.6** 
ag bc, a | 0.0 | 29.0 
Spa AY ON | 1.4 | 27.4 
at Si eet aan aaa © 
Gren oA eee: | =15 : 24.7 


Experimental and Control Groups 


| 
| 
| 
| 
: 
| 
| 
| 


Exp.—B 


-1.3 


*Significantly different at .05 level. 
**Significantly different at .05 level. 


ee eee 


(N=14) 


S2 


Cont.—C 


(N=14) 


S2 


8The Design Preference Inventory consists of 256 pairs of non-representative designs 


representing 32 clusters or types of designs. 
ference between members of a pair. 


of preference is obtained for each cluster. 


4The texture Preference Inventory consists of 144 pairs of photographs of textures; 


12 clusters are represented. It is administered and scored in the same way as the 


Design Preference Inventory. 


Both instrumnts have been developed by one of the authors. 
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Upon completion of the treatment phase, half-hour semi- 
structured interviews were held with all subjects in the experimental 
groups. Four general areas were covered: (1) description of any 
changes in behavior (2) general raction to the experiment (3) 
opinion of how others would react to the experiment, and (4) sug- 
gestions for improvement of techniques. 


Results 


Changes on the MMPI for experimental groups A and B and 
control group C are given in Table I. Using analysis of variance and 
Bartlett’s test of homogeneity of variance, two significant results 
were obtained. Mean changes on the F scale were significant at the 
five per cent level and the variances on the P, scale differed signi- 
ficantly at the five per cent level. Variances on the P;,, C,, and M, 
scales differ somewhat but are not statistically significant. (How- 
ever, the number of cases is small and a large difference is required 
to yield statistical significance). Note that the variances were 
greater for the experimental groups on the P,, Pi, and S, scales 
whereas the variance was greater for the control group on the M, 
scale. 


The twelve Texture Preference Inventory scales yielded two 
significant results. Mean changes differed significantly at the one 
per cent level and five per cent level on two scales. Mean changes 
for experimental group A were almost identical with control group 
changes whereas experimental group B mean changes differed from 
those of the other two groups. None of the variances were 
significantly different. 


None of the means, again based on differences between pre- and 
post-tests, were significantly different on the 32 scales of the Design 
Preference Inventory. One set of variances differed significantly 
at the one per cent level and three differed significantly at the five 
per cent level. Variances, with one exception, were greater for the 
control group than for the experimental groups. 


Semi-structured interviews provided supplementary information 
on behavioral changes, reaction to the experiment, opinion of re- 
action of others to such an experiment, and more effective tech- 
niques. Only Ss in the experimental groups were interviewed. 


Approximately one half of the Ss in experimental groups report- 
ed that no change had taken place in their behavior or they were 
unable to give specific examples. Two Ss convincingly indicated 
that they had been thinking freely for years about most of the themes 
considered. Ss who reported no change gave evidence either that 
they did not understand the experimental treatment or that they had 
been reluctant to try the kind of “directed” thinking suggested. 
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The Ss who reported definite behavioral changes freely gave 
specific examples such as: “I discuss things rather than lay down the 
law to my daughter;” “I talk more to strangers;” “If I want to do 
something, I do it rather than yield to social pressures and trying to 
please;” “Less trying to please my wife without being nasty;” “Join 
more informal groups and participate in the conversation;” “Talk 
more to others;” “Better able to organize work and accomplish 
something;” “Work mathematical problems without becoming 
tense;” “Less rankled by roommate.” 


All of the Ss reported that they liked the experiment and were 
glad that they had participated. Almost all thought that other 
people would respond favorably to this kind of experiment. A few 
had mincr reservations about possible conflict with the strongly- 
held beliefs of minority groups. 


Most of the suggestions for improving techniques concerned an 
increased directiveness on the part of the experimenters. This 
perhaps reflects the difficulty the Ss had in directing their thinking 
to themes they had been avoiding. A sample of the suggestions 
follows: 

1. Make sure people do assignments. 


2. Assign rooms for meeting during the week to carry out assign- 
ments. 


Create stressful situations. 

Write out assignments and responses to assignments. 
Assignments should be more specific. 

Have people meet to do thinking. 

Put more emphasis on positive themes. 


Encourage people to shift their attention away from internal 
sensations. 


LARS SEE sae cd 


Discussion 


The results obtained in this experiment appear to support the 
hypothesis that thinking about themes ordinarily excluded from 
thought will produce observable changes in personality, although 
the possibility should not be overlooked that the meetings and 
general discussions were more influential than the specific instruc- 
tions given to subjects. 


It will be evident from Table I that the changes obtained are not 
capable of simple interpretation. There is a strong tendency for the 
experimental groups to become more variable on certain personality 
measures, while retaining approximately the same mean scores. 
Two individuals in one group did show marked changes both in 
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personality score and observed behavior, and clearly responded well 
to the experiment. Inconveniently enough, however, MMPI scores 
decreased in the one case and increased in the other. It is, of course, 
plausible to suppose that in an experiment designed to produce 
greater cognitive flexibility more variable than systematic changes 
should take place. 


The experiment was intended as a preliminary test on an hypo- 
thesis purposely stated in a very general way. Although the results 
do not show systematic trends, they are sufficiently interesting to 
justify further investigations. Part of the reason for their relative 
incoherence, however, may be the lack of articulation of the under- 
lying theory. This suggests the necessity of theoretical clarification 
before further experimental work is designed. It should be clear 
that the original theory tentatively devised by the experimenters 
takes into account only one of the several possible relevant relation- 
ships between cognition and behavior. In addition to being logically 
conceivable, this relationship seems psychologically probable. Other 
relationships, equally conceivable, are evidentially in a poorer initial 
position. What is now needed is a theoretical framework for an 
experiment which is inclusive enough to cover all the major 
possibilities, and specific enough to produce testable hypotheses. 
The experimenters are at present working on this project. 


Summary 


In an attempt to determine the effect of directed thinking on 
personality as measured by structured inventories and interviews 
two experimental groups participated in nine weekly one hour 
sessions to discuss and report work on themes ordinarily excluded 
from thinking. Pre- and post-session measures were obtained with 
the MMPI, a Texture Preference Inventory and a Design Preference 
Inventory. A comparison of the experimental groups with a control 
group yielded significant changes on the F and Pa scales of the 
MMPI. Two significant changes were also noted on the Texture 
Preference Inventory. The Design Preference Inventory yielded 
no significant changes. Post-experimental interviews with members 
of the experimental groups indicated that about half of the Ss were 
aware of some behavioral change as a result of the experiment. 
Results are interpreted as supporting the conclusion that directed 
thinking about excluded themes produces changes in personality. 
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THE SYSTEMATIC DEVELOPMENT OF A PROBLEM OF 
EXTRACURRICULAR ACTIVITIES IN SCIENCE 7 


J. E. KruGER 
Strathcona Composite High School, Edmonton 


and 


R. S. MacArtTHur 
Faculty of Education, University of Alberta 


The Problem 


Wherever there is a curriculum there are likely to be found some 
extensions of it which may be called extracurricular activities. Such 
activities arising from the study of science in Alberta high schools 
vary considerably in quantity, kind, and quality. Although there 
are many important decisions to be made by teachers who guide such 
activities, it is often difficult to find sound bases upon which to 
make many of these decisions. The problem of this investigation was 
to systematically develop an optimum program of extracurricular 
activities for the Strathcona Composite High School Science Club. 


As sponsor of this newly organized science club, the senior writer 
was in a position to influence the establishment of its objectives, to 
put forth efforts to determine the extent of achievement of these 
objectives, and to utilize findings in a continuous process of evalua- 
tion and redirection of activity (6). 


Studies summarized by Hansen and Terry in the Encyclopedia of 
Educational Research strongly emphasize the need for systematic 
development and objective evaluation of extracurricular activities 
(3). A recent study of extracurricular programs of composite high 
schools in Alberta makes the following its most urgent recommenda- 
tion: 

Administrators need to take time to analyze exactly what they are 
attempting to do in the field of extracurricular activities. Objectives must 
be formulated; planning, coordinating, organizing, directing—all the aspects 
of sound administration need to be implemented in setting up the structure 
in which the program will work; and the efforts so expended must 
periodically be gauged to determine how successfully the aims are being 
realized. Until a school staff has a clear conception of where it is going, 
it can never determine whether the goal has been reached. The move 
toward analysis of values which could accrue from extracurricular act- 
ivities, the formulation of objectives, the evaluation of progress—these 
seem to be basic steps which may lead the composite high schools’ retreat 
from haphazardness in this field of administration. (5). 


Plan for the Study 


The plan for the development of the extracurricular program was 
based on the following five steps, which were not entirely sequential. 
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A. Establish objectives for the science club program. 

B. List all extracurricular activities of possible value to the 
science club. 

C. Use the objectives as criteria in the selection of activities to 
be promoted. 

D. Promote the selected activities during one year of science 
club operation. 

E. 


Make a final evaluation of the objectives and activities. 


The concept of evaluation as cooperative, making use of contri- 
butions from all those involved in the activity, as comprehensive, in 
covering all parts of the program; and as continuous, giving guidance 
to operation at all times, became fundamental to the study (7). 


Objectives of the Extracurricular Program in Science 


The objectives of the program of extracurricular activities were 
given much attention because they were required to serve as bases 
for planning activities and for evaluation. Study of the literature 
on the subject and examination of applicable guides led to adoption 
of the following six items as sources from which to derive objectives: 
objectives of the Alberta High School Curriculum (9), objectives of 
secondary school science programs (1) and (8), objectives of extra- 
curricular activities (2), the needs of members of the science club, 
local resources, and psychological principles. 

A list of objectives of secondary school science programs was 
compiled mainly from Richardson’s Science Teaching in Secondary 
Schools and Forty-sixth Yearbook of the National Society for the 
Study of Education. This list of objectives was greatly modified by 
taking into account each of the other five items above selected to 
serve as guides. 

The following list of objectives for the Science Club was the final 
result of the process: 


Improved scholarship in science | 
1. Increased knowledge of scientific facts and principles. 
Increased knowledge of scientific vocations. 
Increased familiarity with scientific method. 
Increased laboratory skills. 
Increased desire for scholastic achievement. 
Increased resourcefulness. 
7. Increased tendency to search for truth with an open mind. 


eh! Leg 


Increased interest in science 
8. Increased interest in reading material in the field of science. 


219 


ALBERTA JOURNAL OF EDUCATIONAL RESEARCH Vol. VI, No. 4 


9. Increased interest in science as a vocational field. 
10. Increased interest in recreational activities related to science. 


11. Increased tendency to associate with others with science 
interest. 


12. Broadening of interests to more areas of science. 


Service to others 
13. By provision of educational materials and activities. 
14. By attention to matters relating to conservation of resources. 


These objectives remained unchanged throughout the school year 
but were modified at year-end in the light of findings. 


Selection and Promotion of Activities 


Planning activities 


A list was compiled of every promising activity found in the 
literature on science clubs and science enrichment programs (11 to 
20). This list was investigated item by item in order to select those 
activities which seemed most suitable for the program at Strathcona 
Composite High School during the school year 1959-60. The follow- 
ing twenty-seven items were retained for consideration: collections 
of scientific interest, photography of scientific interest, construction 
and testing of science club equipment, research (largely investigation 
of local conditions), trips to industrial plants and laboratories, trips 
to libraries, participation in projects at the Research Council of 
Alberta, trips for nature study, trips to the University of Alberta, 
observing other members at work on projects, viewing films, reading 
resulting from science club activity, participation in or listening to 
debates and discussion on chosen topics,hearing reports on adult 
science organizations, hearing special reports on the activities of club 
members, hearing visiting speakers, psychological testing, mathe- 
matical games, solving puzzles and problems, business and organiz- 
ation meetings, preparing and giving demonstrations, work on dis- 
plays and exhibitions, selecting and showing films, improvement of 
school laboratory equipment, acting as laboratory assistant, provid- 
ing leadership and assistance for groups of nonmembers, and main- 
taining a bulletin board and reading shelf. 

A tentative plan was made for each of the above activities in 
order to more completely visualize its probable outcomes. Using 
a two-way table, the sponsor appraised expected educational out- 
comes for each of the twenty-seven activities in terms of each of the 
fourteen objectives that had been established. The total contribution 
expected from each activity was used as a basis for determining the 
desirability of its promotion. 
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Difficulty of administration, evaluated in terms of financial cost, 
supervision required, physical danger involved, interference with 
other school work, and value of physical product, were also determin- 
ed for each of the twenty-seven activities and were used in the 
process of selection of activities. 


Policies followed 


Drawing from the literature on the subject and from his ex- 
perience the science club sponsor formed the following policies which 
were generally adhered to during the year of activity: 

1. The already existent policy of starting small with provision 

for growing large was to be continued. 

2. A record was to be kept of all activities. 

3. The school and community were to be kept well informed as 
to what was going on in the club. 

4. Operation was to be as democratic as was practicable with 
increasing democracy as the members gained experience. 

5. Membership was to be open to all Grade XI and XII students 
but restricted at the Grade X level to honor students only. 

6. The science club program was to be one of enrichment and 
extension beyond work done in regular classes. 

7. Individuals were to be treated as though they were for the 
most part self motivated, not requiring compulsion in order 
to get things done. 

8. Students were not to be taken out of classes in order to carry 
on science club activity. 

9. Club activities were to be planned so as to avoid interference 
with homework. 


Activities carried on 

It will be observed that the list of activities carried out does not 
correspond to the list of activities proposed above. The reason for 
this is that the list of twenty-seven items was found to be too long 
and detailed to serve as a basis for evaluation where the judgments 
of students were required upon each activity. Activities carried on 
were reclassified under the nine headings which accompany the brief 
descriptions below. 


Projects. Eight student projects developed with varying degrees 
of success. Projects of individuals and very small groups were 
most outstanding. 


Field trips. Field trips were made to the Edmonton Public 
library, a mineralogy laboratory, and a low temperature laboratory. 
Each trip was by a small group and for a special purpose. 
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Films. There were eleven showings averaging 30 minutes each, 
with an average attendance of about 35 viewers. 


Science fair. A science fair was held one evening within the 
school in conjunction with a tea sponsored by the Home and School 
Association. Students exhibited projects, showed some regular 
class work, and set up some thought provoking display pieces. 


Reading shelf. A reading shelf consisting of science magazines, 
free materials from industrial concerns, clippings from current 
publications, and a few books chosen to stimulate interest in projects 
was maintained. 


Special physics lectures. The writer and six students from 
Strathcona Composite High School attended a series of ten two-hour 
physics lectures designed to stimulate the thinking of outstanding 
high school students. 


Research Council educational program. Four outstanding stu- 
dents along with the writer formed a group under the instruction of 
a prominent scientist at the research Council of Alberta. For four- 
teen Saturday morning sessions of about two and a half hours each, 
the group participated in a research project related to some of the 
scientist’s major investigations in physical chemistry. 

This activity was part of a program involving about thirty-five 
gifted high school students in the Edmonton area, seven teachers, 
and seven scientists from the Research Council of Alberta. A full 
account of this program may be found elsewhere (4). 


Laboratory assistants. Five pupils were selected from sixteen 
that volunteered to be laboratory assistants. A schedule was drawn 
up according to which one of the five assistants was to be available 
each day for the week to help science club members and to maintain 
equipment used. 

Business meetings. Business meetings intended for the whole 
membership of the club were held every Monday that was a school 
day from the first of September to the end of May with three 
exceptions at examination times. 


Evaluation Procedures and Findings 

Evaluation of Objectives 

In connection with year-end interviews of thirty-six pupils who 
participated in extracurricular activities in science, each pupil was 
asked to rate for importance each of the fourteen objectives estab- 
lished by the sponsor. Corresponding data were obtained from a 
group made up of two school administrators, two guidance counsel- 
lors, two science department coordinators, and four science teachers 
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all of whom were acquainted with science activities in composite 
high schools. This group will be referred to as the teacher’s group. 
Since measurement was only at the ordinal level nonparametric 
statistics were used to determine the significance of differences be- 
tween ratings given (10). The median test showed that for no 
objective was the teachers’ median rating significantly different, at 
the .05 level, from the pupils’ median rating. 


In order to make comparisons with the sponsor’s own estimate of 
the relative importance of each objective, the median ratings by 
teachers and by pupils were used to obtain rank orders of their 
respective ratings of the fourteen objectives. These rank-order 
results are shown in Table I. The Spearman rank correlation 
coefficient for teachers’ and pupils’ ranking was about 0.7, while 
similar coefficients for the sponsor’s ranking with those of teachers 
and of pupils were about 0.4. 


TABLE I 


RANKINGS OF THE OBJECTIVES OF THE SCIENCE CLUB 
ACCORDING TO THEIR IMPORTANCE BY THE SCIENCE 
CLUB SPONSOR, BY THE TEACHERS, AND BY THE PUPILS 


Objective by by by 
sponsor | teachers pupils 


Re ace i. Wrincinies er 4 2 1 
By ocauoiial miormation 2S 5 11 | 115 
So Selo rth OF ta tt te: en a ee ae. 1 2 6 
CL ULE Cre tein g fol LC a ee ee ee 10 9 3 
WE te EO EN) ee a ee ae 9 6 7 
td Ee Tie LL Le oo) Me Sa a a 5 Re See 11 4 10 
iauJpem mindeoness 2 oe 2 2 2 
ee tieasitiel MPLeR, oS 3 7 5 
oe VOC rin) Unibereshy 2s te 12 12 115 
10; sRecreauGcnal interes’ 220 6 13 14 14 
A PE ap eae est e hee Rad Menon lnaai ele 6 10 9 
i2 yy roseninig inn uence 2 ee 14 5 3 
13. Service to nonmembers —— EE 7 13 8 
14, Conservation COMSCIOUSTESS c:ccccccccccccecnsecenneereetee 8 8 13 


The sign test indicated that both teachers and pupils rated 
objective 1 significantly higher than the lowest-rated objective, 
while both groups rated objectives 2, 9, 10 and 13 significantly lower 
than the highest-rated objective (.01 level). 


Relative Value of Activities 


After completion of science club activities for the year 1959-60, 
the sponsor arranged the nine classes of activities experienced in 
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rank order according to educational value as directly estimated 
by him. 

Next, a more analytical approach was used in which the sponsor 
estimated the contribution made by each activity to each of the 
fourteen objectives. The assumption of approximate equality of 
importance of the objestives was made and a total educational value 
for each of the nine activities was determined by adding together 
the estimated contributions made to each of the fourteen objectives. 
Table II shows this analysis of values. The totals obtained were 
used to arrange the nine activities in rank order according to 
educational value. 


TABLE II 


SPONSOR’S ANALYSIS OF EDUCATIONAL VALUE OF THE 
NINE KINDS OF ACTIVITIES CARRIED ON 


i) 

o 

Fe G 

i B 9 | %| 5 

n| 2 n Q9|c}. 

Oo} @ | oO Sq § 3) 
| wn} & a=) <) Y q 
BEB alelal isl fisisigieis| 3 
§$|4 Sid) 1o/8| 2) 818 S a g|°o = 
B/S} 274/93) 8193/8) Sia) ojo) s/s} 8 
S| 9 ol Bi SiS) Si/ale) 6,2) 8) Sia! & 
SSeS al ele] wl Sislolslolel 8g 
8/8) 8) 818 f)3/ 3] eiscie}a} 5 
AG} | tes) S16 wr) o| Sls] a 2 S| eB aS na — 
B/S i3/3/3/ 8/818) 8) e/-3/2/6/8| 3 
BF |NIH|NIiGM/O;/MIF | MiniIM|n|/O] A 
loUProjects|e/ 3852. SA) 13 Sh Bick Ack Sul HOTS HeLa ee SG 
op Biel ets ieee. ec 2 VAs cl SO. hal oie 2s) e dO Sie a ee) SO Oo 3 
Siu Rims ee oe Se LL Lo Oo ee Le O Pea eee © 
4. Science fair .................. TAP ONO eA PS AL? PO Ey Al eZ BOD Oe arc 
5. Reading shelf ............... Area eke Lat 2 aOld 2) Sethe da) ates eee aoe 
6. Physics lectures. ....... 4) 2 18 ad 34104 Sch3 2 OURS aOR 0m aves 
Te RCIA program) 230. 36) 484 ged eel ia oleae ele tO. Seer On OneeesS 
8. Laboratory assistant} 1]}1/2,;4])0,/1/0/1/1/0/2/0|2|]0)] 15 
9. Business meetings .|0/0/0/0;2/0/1/1/1,|,0;,3/1|4/1| 14 


0 represents no contribution. 

1 represents very little contribution. 
2 represents moderate contribution. 
3 represents extensive contribution 
4 represents very great contribution. 


A third rank order arrangement of the activities was derived 
from information obtained and recorded during the interviews with 
thirty pupils, each of whom participated in more than one of the 
activities. Each pupil was asked to arrange in rank order according 
to educational value those activities in which he had participated. 
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The sponsor then compared the ranking of each activity with that of 
each of the other eight activities, to determine which member of each 
pair should be higher in rank order. The member of the pair placed 
higher by a majority of pupils was given the higher position of the 
two. This procedure enabled a fairly clear ranking of the nine 
activities in terms of pupil estimate of educational value, even 
though each pupil had not participated in all activities. 


Table III shows the results of these three ways of ranking the 
activities. The projects, the educational program of the Research 
Council of Alberta, and the special physics lectures appear to have 
made the greatest contribution to attainment of the objectives of the 
science club. 

TABLE III 


RANK ORDERS ACCORDING TO EDUCATIONAL VALUE 
ASSIGNED TO NINE KINDS OF ACTIVITIES BY SPONSOR’S 
DIRECT ESTIMATE, BY SPONSOR’S SYSTEMATIC 
ANALYSIS, AND BY PUPILS WHO PARTICIPATED IN THE 


ACTIVITIES 
Ranking by| Ranking by | Ranking by 
Kind of activity sponsor’s sponsor’s_ | participating 
estimate analysis | pupils 

Tee Projects pega et ee hs 3 1 z 
VAP ATT Rag ec ee ee  eee ee eee FRE we 4 75 8 
i EW dey ip. 6.0 8 Mev A aretha a aml Real a a 5 5 
Se RCeNnCetT al 2 Whe ol. oo 8 6 4 
Beheading ishelhios. 05 2 Oe we Bie 6 4 7 
Ger DVEICEECLUTES | Mlle ccinatd ih ascich ation. 2 3 2 
TPR Leek PEOSTAIYE 620th tussnsh te d-teio nein ae i 2 2 
8. Laboratory assistant 2...0.0.cccccccmeuen 4) 7.5 6 
9. Business Meetings ......ccecccccssssssnessesees 9 9 9 


Spearman’s rank correlation coefficient for each combination 
of rankings above was found to be as follows: 


Sponsor’s estimate and sSponsor’s analSi ......cecscmseiseesnsneemneenenienensee 70 
Sponsor’s estimate and pupils’ estimate 0... cccmsmemsmumnnnasntnnnnenennese 67 
Sponsor’s analysis and pupils’ estimate .....cccccsmscsnmenneuenmnmesnnnneesene 85 


Evaluation of Program as a Whole and of Particular Activities 


Additional judgments were made through partially structured 
interviews with 32 pupils who had participated extensively in the 
1959-60 program of extracurricular activities in science. There was 
a clear indication that most of those participants remaining in school 
for the next school year intended to take part in the program to an 
even greater extent than they had previously. It was also evident 
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that nearly all those interviewed believed their parents were in 
favor of their participation in the activities. Individual choices of 
activities for the coming year showed a preference for projects 
over all other activities, with the Research Council program also 
highly favored. 


School records indicated that almost all participants had been 
high in scholastic ability and in achievement, and that they continued 
to achieve highly during the year of participation in extracurricular 
activities in science. 


A number of special measures were taken to assist in evaluation 
of particular activities. For example, judgments of the Research 
Council program were obtained through questionnaires sent to the 
24 participating students from high schools of the Edmonton Public 
School District, through evaluative accounts written by each of the 
seven instructing scientists, and through interviews with six of the 
participating teachers. Similar procedures were used in obtaining 
evidence concerning the evening physics lectures. These opinions 
were taken into account in planning to continue the activities with 
some modifications. 


Steps taken to check on the validity and reliability of the 
evaluation instruments used, insofar as circumstances permitted, are 
outlined elsewhere (6). 


Summary and Conclusions 


This study sought to develop, through a science club, an optimum 
program of extracurricular activities in science in an Alberta com- 
posite high school. A carefully constructed set of objectives for the 
club was used to select nine main activities which were carried 
through during the year 1959-60. Evaluation of both objectives and 
activities was used to guide the program throughout the year, and 
to provide bases for modification of the program for the ensuing 
year. Among the main conclusions reached were these: 


1. There was substantial agreement among teachers and pupils 
with respect to the relative importance of the various ob- 
jectives of the program, with “Increased knowledge of 
scientific facts and principles” the most highly ranked 
objective. 

2. There was substantial agreement between sponsor and pupils 
with respect to the relative educational value of the various 
activities, with projects, the educational program of the Re- 
search Council of Alberta, and a series of special physics 
lectures ranking most highly in this connection. 


3. The basic hypothesis that a carefully planned program of 
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extracurricular activities in science for pupils of this school 
would have sufficient educational value to warrant its con- 
tinuation was substantiated. Thirteen specific recommend- 
ations were made concerning the operation of this particular 
program in the ensuing year. 


General Recommendations 


In addition, the following general recommendations arise from 
the experience of this study: 


1. Two distinct kinds of investigations should be carried on in 
order to extend knowledge concerning extracurricular activities in 
science. 

Some investigations, following the lines of this study, should be 
long continuing developmental processes conducted by teachers on- 
the-job and guided by the best sources of information and evaluation 
procedures practicable in such situations. 


Other research, based on properly established goals, should use 
more rigorous methods to gain substantial evidence regarding the 
value of particular extracurricular activities in science. 


2. The development of extracurricular activities in science should 
remain firmly under the control of school authorities in order to 
facilitate growth of properly integrated programs. 


3. In order to secure enthusiastic leadership for activities in 
science, all teacher participation should be on a voluntary basis with 
possible recognition for time and effort expended. 


4. Since development of a good activity to suit local conditions 
is often a slow process requiring much investigation, provision 
should be made for communication of experience among neighbor- 
ing high school science clubs. 

5. The policy of starting activity in a science club on a small 
scale and expanding it in the light of experience gained is strongly 
recommended. 

6. Science club sponsors should seek to develop balanced pro- 
grams consisting of a variety of activities and should not allow the 
life of the club to become dependent on one activity or project. 

7. The objectives established, the evaluation procedures used, 
and the activities discussed in this study are recommended for 
consideration by science club sponsors seeking to develop programs 
of extracurricular activities in science. 
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THE ASSISTANT PRINCIPAL OF URBAN ELEMENTARY 
AND ELEMENTARY-JUNIOR HIGH SCHOOLS 


J. Doucuas McL&Eop Anp JoHN H. M. ANpDREWws 


One method of learning about what is happening in education is 
to study what educators are doing in their various fields. Through 
close observation of the active participants, opportunities appear for 
discovering educational trends that might otherwise go unnoticed. 
In particular, studies of the responsibilities of personnel in admini- 
strative and supervisory positions have this value. One of the more 
humble members in the hierarchy of educational administration is 
the assistant principal. Yet his is an important position, since it is 
often the launching base for those moving toward more advanced 
educational posts. It is a significant position to study also because 
there has appeared to be little agreement as to what function he 
might perform to be of maximum use in the school. 


The assistant principal studied in this research is the person 
next in authority to the principal. He is employed in the public 
elementary and elementary-junior high schools of Edmonton, 
Calgary, and Lethbridge. 


Problem and Methodology 


The main purpose of the study was to determine the admini- 
strative functions and duties performed by the urban assistant 
principal and to compare his present duties with those expected of 
him. Included in the study was a review of the working situation 
and the personal background of the assistant principal. 


Information for the investigation was gathered from a question- 
naire completed by the principals and assistant principals of large 
Alberta urban centers. Data regarding personal and professional 
background were obtained from assistants only. Part I of the 
questionnaire contained a list of sixty-six duties that assistant 
principals might be expected to perform. Respondents could check 
the degree of responsibility they had for each duty and estimate the 
time spent on it each day. Responses indicated duties assistant 
principals have and responsibilities that they thought they should 
have. Part II of the questionnaire assessed the working situation 
of the assistant principal. He was asked for information about his 
status, the administrative time allowed him, the inservice training, 
and the problems he was meeting. 


In the analysis, a comparison was made between the actual 
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duties of the assistant principal and the duties expected of him. 
Only those differences which were significant at the 0.1 level of 
confidence were noted. 


Responses of principals and assistant principals were then 
compared to determine areas of conflict with regard to their 
expectations for the job of the assistant principal. 


Findings 
Findings were reported in five different categories referring 
respectively to small elementary schools, large elementary schools, 


small elementary-junior high schools, and large elementary-junior 
high schools. The fifth category comprised general findings. 


Small elementary schools. 

Assistant principals of small elementary schools were credited 
with a major share of responsibility in taking charge of the school 
in the principal’s absence and providing liaison between the principal 
and staff. It was felt that assistant principals should have an 
additional major responsibility in planning the extracurricular act- 
ivities for the school. 


Duties to which principals and assistant principals attached most 
significance and which required most of the assistant’s time and 
attention were: controlling pupils outside classrooms, planning 
extracurricular activities, developing school philosophy and policies, 
dealing with pupils sent for disciplining, and collecting money. 


There were forty-five duties for which assistant principals had 
some responsibility, and there were others which they thought 
should be included. Most of these additional duties related to 
supervision and the instructional program. 


Assistant principals of small elementary schools had no time 
scheduled for administrative duties but considered that they should 
have 3.3 hours per week free from teaching. Half the assistant 
principals in this group felt their status to be about the same as 
classroom teachers and very few of them looked upon themselves as 
coordinates with the principal. Their individual responsibilities 
were few, and most of them thought that their share of responsibility 
in the administration of the school was small. 


Two-thirds of the assistant principals rated their jobs as good 
preparation for greater educational responsibility. 
Large elementary schools. 


The major responsibilities assumed by assistant principals of 
large elementary schools were taking charge of the school in the 
principal’s absence, managing the supply room and controlling 
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pupils outside classrooms. They though they should have in 
addition a major share of responsibility in looking after textbook 
rental and distribution, acting as liaison between the principal and 
staff and allocating playgrounds. 


Assistant principals, however, had some share of responsibility 
in thirty-three other duties. Principals and assistant principals both 
indicated that the latter should take responsibility in supervising 
the instructional program. Very little of this responsibility was 
found to exist in present practice. 


Duties to which principals and assistant principals attached most 
significance and which required most of the assistants’ attention and 
time were: taking charge of the school in the principal’s absence, 
controlling pupils outside classrooms, managing the supply room, 
acting as liaison between the principal and staff and dealing with 
pupils sent for disciplining. 

Assistant principals of large elementary schools had 1.2 hours 
per week scheduled for administrative duties but wanted this in- 
creased to 5.5 hours a week. 


Assistant principals of large elementary schools associated more 
status with their positions than did those of small elementary schools. 


Most of the assistant principals thought the assistant principal- 
ship provided good or excellent training for the principalship. 


Small elementary-junior high schools. 


Assistant principals in this group had a major share of respons- 
ibility in more duties than elementary assistants did. They also 
spent more time on their duties. Major responsibilities included: 
managing the supply room, taking charge of the school in the 
principal’s absence, looking after textbook distribution, requisition- 
ing and ordering school supplies, controlling pupils outside class- 
rooms and allocating playground space. 

Assistant principals of small elementary-junior high schools had 
3.5 hours a week of scheduled administrative time but considered 
they needed eight hours a week to carry out their responsibilities. 
It was proposed that assistants should undertake more duties, 
particularly in the area of the instructional program. 


About three-quarters of the group rated their job as good or 
excellent as an opportunity for administrative training. 


Large elementary-junior high schools. 

The major responsibilities allocated to assistant principals of 
large elementary-junior high schools were taking charge of the 
school in the principal’s absence and allocating playgrounds. It was 
thought that they should have a major share of responsibility in 
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these duties and in addition, in organizing the traffic safety patrol 
and acting as liaison between the principal and the staff. 


Duties to which principals and assistant principals attached most 
significance and which required most of the assistant’s time and 
attention were: controlling pupils outside classrooms, dealing with 
pupils sent for disciplining, counselling pupils, developing school 
philosophy and policies, helping with teacher discipline problems, 
planning extraccuricular activities, acting as liaison between the 
principal and staff and conferring with parents about pupils. 
Assistant principals were expected to do more than they presently 
do in arranging for teachers to observe lessons, teaching demonstra- 
tion lessons, observing teachers in classrooms and reporting on 
teachers’ work. More responsibility in preparing school timetables 
and looking after lockers was also advocated. 


Assistant principals of this group had five hours a week scheduled 
for administrative duties and it was proposed that this time be 
more than doubled. 


This group of assistant principals considered they had a large 
share of responsibility in the administration of the school. Most of 
the assistants were satisfied that the assistant principalship offered 
excellent experience for greater administrative responsibility. 


General Findings 


The major responsibilities assumed by assistant principals in 
general were: taking charge of the school in the principal’s absence, 
managing the supply room and allocating playground space. It was 
felt that assistant principals should have a major share of respons- 
ibility in these duties and in addition assume a major responsibility 
in organizing the traffic safety patrol, looking after textbook rental 
and distribution and acting as liaison between the principal and staff. 


Duties to which principals and assistant principals attached most 
significance and which required most of the assistant principal’s 
time and attention were: taking charge of the school in the absence 
of the principal, controlling pupils outside classrooms, developing 
school philosophy and policies, managing the supply room, dealing 
with pupils sent for disciplining, and planning extracurricular 
activities. 


Assistant principals had some responsibility for forty-six duties. 
It was proposed that they should have more responsibility for sixteen 
of these, and should share the responsibility for fifteen additional 
ones. 


Conflicts between principals and assistant principals concerning 
the duties of assistant principals were very few. 
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Ninety-four per cent of thirty-one principals and 74 per cent of 
forty-four assistant principals thought the principal should be con- 
sulted in selecting the assistant principal for the school. 


In university training assistant principals of large elementary- 
junior high schools ranked highest, and assistants of small element- 
ary schools lowest. Of the total group, 68.3 per cent had degrees 
at the B.A. level, and 12.2 per cent held master’s degrees. 


Out of forty assistant principals reporting, 72.5 per cent were 


married men, 25 per cent single women, and 2.5 per cent were single 
men. 


Assistant principals and principals reported that there were 
several problems facing assistant principals. Most frequently 
mentioned was that they were not allowed sufficient time to learn 
about, and to carry out, their administrative responsibilities. 
Secondly, it was generally reported that the duties of the assistant 
principal were not clearly understood by either party. In part this 
might account for some of the overlapping of duties performed by 
principals and their assistants. 


Principals and assistant principals recommended that the assist- 
ant should have more time scheduled for administrative duties. 


Principals and assistant principals agreed that conferences be- 
tween the principal and assistant principal were not only the most 
frequently practised but also the most valuable kind of admini- 
strative training assistants received in their school systems. Of all 
the assistant principals 34.3 per cent rated their duties as excellent 
administrative training, while 44.7 per cent said the training ex- 
perience was good. 


Few assistant principals and fewer principals reported that 
principals actually participated in selecting the assistants. 


Conclusions 


A review of the findings in general revealed a great similarity in 
the duties and working situations for all categories of assistant 
principals. There was no clear indication that a specific set of duties 
could be indentified with any one group. 


Assistant principals had very few duties for which they claimed a 
major responsibility. On the other hand, they shared responsibility 
in a great many duties. This suggests that assistant principals 
generally had the function of strengthening and supporting the 
principals rather than having specific duties of their own. 

Some detailed conclusions follow: 


1. In many schools the duties of the assistant principal are not 
clearly defined. 
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2. Principals and assistant principals as groups are in close agree- 
ment in their expectations of the assistant principal’s duties. 


3. Although a great deal is expected of the assistant principal, he 
has a heavy teaching load and little scheduled time to perform 
administrative duties. 


4. Principals and assistant principals alike would give the assistant 
principal more responsibility in the instructional program of the 
school. 


5. Principals are largely responsible for the administrative train- 
ing of their assistants. 


6. Principals do not participate in selecting their assistants although 
they consider it desirable to do so. 


7. Most principals and assistant principals regard assistants princi- 
pals as less than co-ordinate workers with the principal. 


Recommendations 


The following recommendations were made from the study 
completed. 


1. A prerequisite to defining the duties of the assistant principal is 
a definition of the principalship. 


2. There is a need for a clear definition of the function and duties 
of the assistant principal. This definition should have flexibility 
to allow for individual school situations, but once determined it 
should be understood by the principal, the assistant principal and 
the school staff. 


3. Assistant principals should have more time free from teaching, 
provided that their administrative duties are clearly understood 
and defined. 


4, Assistant principals could be of more help to elementary teachers 
if they had an adequate, up-to-date background in elementary 
education. 


5. Since principals are responsible for most of the in-service ad- 
ministrative training of assistant principals, the central office 
might give principals some guidance and assistance in this 
training. 


This study has shown that assistant principals are not accepting 
much responsibility in the planning and supervision of instruction. 
However, some principals have begun to delegate supervisory 
responsibility in a small way. The question raised is if this does 
not constitute sound procedure in itself and at the same time serve 
to improve the status of the vice-principalship. 
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MATHEMATICS PREPARATION OF PROSPECTIVE 
ELEMENTARY TEACHERS 


L. DovaL NELSON AND WALTER H. WorTH 


Faculty of Education 
University of Alberta 


In an earlier report (2) it was indicated that the mathematical 
competence of prospective elementary teachers in Alberta when 
compared with that of similar groups in the United States was, on 
the average, relatively high. Attention was also drawn to the rather 
obvious, but often neglected, fact that competence in mathematics 
varies directly with the amount of experience in mathematics. It 
was noted, however, that at the present time students in the degree 
program in elementary education offered at the University of 
Alberta devote less time to the study of mathematics than to any 
other subject commonly taught in the elementary school. There is 
no required study of the basic content of mathematics since it is 
apparently assumed that students preparing to be elementary 
teachers enter the program from high school with sufficient know- 
ledge of mathematics to become effective teachers of mathematics. 
Little information was provided, however, about the extent to which 
teacher competence in mathematics was influenced by the one 
experience in mathematics which the program provides—namely 
a half-year course in methods of teaching mathematics in the 
elementary school. Nor was there any indication that the mathe- 
matics preparation provided by the high school was in any way 
related to the kind of competence required for teaching the element- 
ary school mathematics program. The present study was under- 
taken with a view to securing such information. 


Purpose of the Study 


1. To ascertain the effect of a course in the teaching of mathe- 
matics in the elementary school upon the achievement level of 
prospective elementary teachers in the mathematical processes 
commonly taught in Grade I to VI. 


2. To determine the effect of this course upon the understanding 
of prospective elementary teachers of the mathematical concepts 
underlying these processes. 


3. To discover the relationship between achievement in a course 
in the teaching of mathematics in the elementary school and other 
measures of mathematical competence. 
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Method 
Subjects 


The subjects of this investigation were 144 prospective elementary 
teachers enrolled in the one-year Junior Elementary program in the 
Faculty of Education at the University of Alberta during the 1959-60 
term. 


Measures of Mathematical Competence 


The Phillips Achievement Test in Elementary Arithmetic (4) was 
used to measure facility in mathematical processes. Understanding 
of the mathematical concepts underlying these processes was measur- 
ed by Glennon’s Test of Basic Mathematical Understanding (1). 
The mark obtaind on the Grade XII departmental examination in 
Mathematics 30 was used as a measure of the mathematical pre- 
paration provided by the high school, while the final grade in 
Education 227, a half-year course in methods of teaching elementary 
mathematics, served as a criterion measure of mathematical 
competence. 


Data Collection 


The Phillips and Glennon Tests were administered at the time of 
registration in September and again late in March following com- 
pletion of the method course. Marks in Mathematics 30 and 
Education 227 were taken from official university records. 


Findings 
The gain score in mathematical facility after a course in the 
teaching of mathematics in the elementary school is indicated in 
Table I. Although a statistically significant gain was registered by 


TABLE I 


OBSERVED GAIN IN MATHEMATICAL FACILITY AFTER A 
COURSE IN THE TEACHING OF MATHEMATICS IN THE 
ELEMENTARY SCHOOL 


| Pre-Test Post-Test Gain | tobs. 
Meat bra ees fom cc eae 32.10 33.90 1.80 5.40* 
Standard Deviation uu. 5.42 4,20 A.00% 0) ie pee 


*Significant beyond the .01 level. 


the group as a whole, considerable individual variation was observed. 
In fact, a few students actually scored lower after the course than 
before. 

As is shown in Table II a statistically significant gain in the 
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understanding of mathematical concepts was observed following the 
methods course. Again considerable individual variation existed, 
but most students scored higher after the course than before. 


TABLE II 
OBSERVED GAIN IN UNDERSTANDING OF MATHEMATICAL 
CONCEPTS AFTER A COURSE IN THE TEACHING OF 
MATHEMATICS IN THE ELEMENTARY SCHOOL 


| Pre-Test Post-Test Gain | tobs. 
Mean tiene thane ee eee 56.92 62.47 5.55 12.47* 
Standard Deviation .......000000.... 8.46 7.38 5.344 ba ae 


*Significant beyond the .01 level. 


TABLE III 


CORRELATION BETWEEN VARIOUS MEASURES OF 
MATHEMATICAL COMPETENCE 


Mathematics Glennon Phillips 

30 Pre-Test Pre-Test 
Education) 227) ees eee, r= -+ 0.046 r= + 0.255* r= + 0.448* 
Mathentaties 30 trae ce en) cca nee r= + 0.260* r= + 0.359* 


*Significant beyond the .01 level. 


TABLE IV 
COEFFICIENTS OF ALIENATION (k) AND DEPENDABILITY 
(E) FOR PREDICTING GRADES IN EDUCATION 227 
FROM OTHER MEASURES 


oe E 
ji (/1—r?) | @—./1—7?) 
Education 277—Mathematics 30 ..... +0.046 0.999 0.001 
Education 227—Glennon Pre-Test +0.255 0.967 0.033 
Education 227—Phillips Pre-Test .. +0.488 0.894 0.106 


The relationships among the various measures of mathematical 
competence are indicated in Table III. Statistically significant 
correlations were observed between final grades in Education 227 
and scores on both the Glennon and Phillips pre-tests. Similarly, 
marks in Mathematics 30 correlated significantly with scores on the 
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Phillips and Glennon pre-tests. However, no significant cor- 
relation was found between final grades in Education 227 and marks 
in Mathematics 30. 


The efficacy of the various measures for predicting final grades 
in Education 227 is revealed in Table IV. The small E values, or 
conversely the large k values, indicate that estimates of final grades 
in Education 227 from scores in Mathematics 30, or the Glennon 
Test, or the Phillips Test would be subject to considerable error. 


Discussion 


The findings of this study indicate that facility in the com- 
putational processes commonly taught in Grade I to VI, and under- 
standing of the mathematical concepts underlying these processes, 
are significantly improved by a half-year course in the teaching of 
mathematics in the elementary school. For reasons similar to those 
noted previously (2), these findings cannot be interpreted as mean- 
ing that prospective elementary teachers in Alberta have necessarily 
achieved a desirable or undesirable level of competence in the field 
of mathematics. The answer to this kind of question lies outside 
the province of this study. The best that can be said is that the 
experience in mathmatics presently provided for prospective 
elementary teachers does raise their level of mathematical com- 
petence as measured by the Phillips and Glennon Tests. 


The low correlation between marks in Mathematics 30 and final 
grades in Education 227 is difficult to explain. Had an attempt been 
made to partial out intelligence one might have expected to find a 
relatively higher degree of correlation. The low correlation may 
reflect inadequacies in the statistical analysis, or differences in the 
way in which attainment in the two courses was measured. It may 
also be a reflection of differences in the mathematical components 
of the two courses. Obviously, further research is needed to clarify 
the nature of the relationship which exists between a student’s per- 
formance in Mathematics 30 and Education 227. 


It is interesting to note that a methods courses leads to gains in 
content. Methods courses are not designed primarily for this pur- 
pose. In large measure, content mastery is usually presumed to be 
the outcome of other courses in the teacher education program. 
The fact that content gains may occur as a result of methods courses 
suggests an argument in favor of such courses seldom used by 
educators. 

Implications 

If the quality of mathematics instruction, and hence the level of 
pupil achievement, depends to some degree upon the mathematical 
competence of the teacher, then the findings of this study, and those 
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reported previously (2), have at least one implication for teacher 
education at the elementary level. The implication is simply this— 
to improve teacher competence in mathematics devote more time to 
the study of mathematics. 


If this were done, what kind of additional preparation might be 
desirable? The professional literature offers many suggestions (3), 
(5), (6), (7). A common thread running through these suggestions 
is the emphasis upon the need to develop a type of course seldom 
included in the offerings of either faculties of education or depart- 
ment of mathematics. Such a course should be specifically designed 
to provide some of the mathematical background so urgently needed 
by teachers of mathematics in the elementary school. It should 
“deal with the historical development of systems of numeration, the 
evolution of the number concept, the role of postulates and de- 
finitions in mathematics, generalization, abstraction, and formalism, 
the nature of mathematical proof, intuitive set theory, symbols, 
realtions, and operations, the logical basis of the number system, 
measurement, approximations, variables and functions, statistical 
concepts.” (7) 

In short, an attempt should be made in such a course to give some 
insight into the nature and structure of mathematics. Those persons 
interested in the mathematics preparation of prospective elementary 
teachers in Alberta might well ponder the need for a similar course 
in our own program. 
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